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MATERIA  MEDICA 


Materia  Medica  is  so  wide  a  term  that  it  is  diffi- 
cult to  define.    It  includes  the  following  : 

(a)  Materia  Medica  proper,  sometimes 
called  Pharmacognosy.  This  is  the  knowledge 
of  the  natural  history,  physical  characters,  and 
chemical  properties  of  drugs. 

(b)  Pharmacy.— This  is  the  science  and  art 
of  the  preparation  and  combination  of  drugs,  so 
as  to  render  them  fit  for  administration. 

(c)  Pharmacology.— This  is  the  science 
which  treats  of  the  actions  of  drugs  on  the  body 
both  in  health  and  disease.  A  subdivision  of 
it  is  Pharmacodynamics,  which  is  the  science 
of  the  physiological  action  of  drugs  in  health. 
The  science  which  studies  the  effects  of  doses 
large  enough  to  endanger  life  is  Toxicology. 

(d)  Therapeutics  is  the  science  and  art  of 
alleviating  or  curing  disease.  Many  authors 
do  not  include  this  under  the  term  Materia 
Medica.    Therapeutics  is  either — 

(1)  Rational,  when  we  have  sufficient 
knowledge  of  the  disease  and  the  phar- 
macological action  of  the  remedy  to  know 
why  it  should  be  of  benefit,  e.g.  The  use  of 
digitalis  for  mitral  disease. 
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(2)  Empirical,  when  our  knowledge 
is  insufficient  to  tell  us  why  the  remedy 
is  efficient,  e.g.  The  use  of  mercury  for 
syphilis. 

Therapeutics  ought  not  to  be  included  in  the 
term  Materia  Medica,  for  that  treats  only  of  drugs  ; 
but  Therapeutics,  properly  speaking,  is  concerned 
with  all  means  of  alleviation. 

General  Therapeutics  is  a  subdivision  of  Thera- 
peutics ;  it  is  the  science  and  art  of  alleviating  dis- 
ease by  such  remedies  as  are  not  drugs,  e.g.  diet, 
climate,  baths,  venesection,  cupping,  &c.  In  this 
work  we  shall  consider  only  that  part  of  Therapeutics 
which  is  concerned  with  drugs. 

A  Pharmacopoeia  is  a  book  published  by  some 
authorised  body,  generally  constituted  by  law.  This 
book  describes  the  drugs  in  common  use,  and  gives 
directionsconcerningthemakingof  preparations  from 
them.  The  pharmacopoeias  and  the  authorities  pub- 
lishing them  differ  in  different  countries.  The  British 
Pharmacopoeia  is  published  by  the  General  Medical 
Council.  The  last  edition  appeared  in  1898.  As  new 
drugs  are  discovered  they  are,  if  of  use,  included  in  new 
editions  of  the  Pharmacopoeia.  Everything  contained 
in  the  Pharmacopoeia  is  said  to  be  "  official."  The 
abbreviation  for  "  British  Pharmacopoeia  "  is  "  B.  P." 
An  addendum  to  it,  containing  drugs  official  in  India 
and  the  Colonies,  was  published  in  1900.  These  drugs 
are  described  at  the  end  of  this  book. 

From  time  to  time  a  conference  of  English  phar- 
macists is  held,  and  they  issue  a  list  of  preparations 
which,  although  not  official,  are  frequently  used. 
They  are  indicated  by  the  letters  "  B.  P.  C.  " — stand- 
ing for  British  Pharmaceutical  Conference. 

MATERIA  MEDICA  PROPER. 

As  much  of  this  as  the  student  need  know  will  be 
mentioned  under  each  drug. 
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PHARMACY. 

Pharmacy  is  for  the  most  part  carried  out  by 
the  manufacturing  and  dispensing  chemist.  The 
medical  student  should,  however,  be  acquainted  with 
the  simpler  processes,  as  he  may  have  to  perform 
them.  They  are  best  learnt  in  the  dispensary.  An 
elementary  knowledge  of  chemistry  will  enable  him 
to  understand  most  of  the  terms  used  in  pharmacy, 
but  the  following  should  be  noticed. 

Alkaloids  are  bodies  having  the  following 
characteristics  : 

(1)  They  are  the  active  nitrogenous  principles  of  organic 
bodies. 

(2)  They  are  compound  ammonias  :  that  is  to  say,  one  or 
more  atoms  of  hydrogen  in  ammonia  (NH3)  are  replaced  by 
various  radicals. 

(3)  They  combine  with  acids  to  form  crystalline  salts 
without  the  production  of  water. 

(4)  They  are  alkaline,  turning  red  litmus  paper  blue. 

(5)  Very  few  are  liquid,  such  as  pilocarpine,  conine,  nico- 
tine, sparteine,  lobeline.  Liquid  alkaloids  nearly  always  con- 
tain only  carbon,  hydrogen,  and  nitrogen. 

(6)  The  solid  ones  are  colourless,  crystalline,  and  contain 
oxygen. 

(7)  They  are  sparingly  soluble  in  water,  readily  so  in  alcohol . 

(8)  The  solutions  are  intensely  bitter. 

(9)  Most  of  them  are  closely  related  to  pyridine,  and 
some  may  be  synthetically  prepared  from  pyridine  bases. 

Names  of  alkaloids  terminate  in  English  in  -me  (quinine), 
in  Latin  in  -ina  (quinina).  Examples  in  B.  P.  •  Atropine' 
Cocaine,  Strychnine,  &o.  Except  in  the  case  of  Aconitiue' 
Atropine,  Caffeine,  Cocaine,  Codeine,  Strychnine,  and  Veratrine' 
salts  of  alkaloids,  but  not  alkaloids  themselves,  are  official' 
Morphine  is,  however,  official  in  the  Appendix  to  the  Phar' 
macopoeia. 

Glucosides  are  crystalline  bodies  which  when  acted 
upon  by  acids,  or  chemical  ferments  (enzymes)  split 
up  into  sugar  (nearly  always  glucose)  and  other 
substances  (alcohols,  aldehydes,  phenols,  &c  )  differ 
ent  in  each  case. 

Example  in  B.  P. :  Salicinum.  Many  varieties  of  tannic 
add  exist  in  plants  as  Glucosides. 

b  2 
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Saponins  are  a  group  of  glucosides  forming  a 
clear  solution  m  water,  which  froths  on  shaking  and 
may  be  used  to  emulsify  oils  and  resins.  Senega 
contains  a  powerful  saponin. 

Neutral  Principles  are  indifferent  proximate  crys- 
talline principles  whose  chemical  characters  have  not 
been  determined. 

Examples  in  B.  P. :  Aloinum,  Elaterinum. 

Fixed  Oils  are  salts  formed  from  the  higher  fatty 
acids  and  the  base  C3H5.  At  ordinary  temperatures 
they  remain  liquid.  The  usual  fatty  acids  entering 
into  the  composition  of  fixed  oils  are  oleic,  palmitic, 
and  stearic. 

Example  :  Olive  oil  consists  of  a  mixture  of  a  combina- 
tion of  oleic  acid  (C18H;l,0,)  with  glyceryl  (C.,H5)  and  palmitic 
acid  (ClaH3202)  with  glyceryl.  That  is  to  say,  ordinary  olive 
oil  is  a  mixture  of  two  oils  having  the  formulas  C,H,(C,HH3sO.,)., 
and  CjH^CjuH^O,),  respectively.  When  acted''  upon3  by 
caustic  alkalies  or  metallic  oxides  fixed  oils  form  soaps  (oleates, 
palmitates,  or  stearates  of  metals)  and  glycerin.  This  pro- 
cess is  called  saponification, 

e.g.  C3H5(C!8H330,)3  +  3NaHO=3NaClsH330.2  +  C.,H5(OH)3. 

Hard  Soap  Glyceriu 
Sodium  Oleate 

Fixed  Oils  are  obtained  from  the  fruits  or  seeds 
of  plants,  or  from  animal  tissues,  by  expression  or  by 
boiling  with  water  and  skimming  off  the  melted  oil. 
When  pure  they  usually  are  yellow,  and  float  on 
water ;  they  cause  a  greasy  mark  on  paper.  They 
are  called  fixed  because  they  cannot  be  distilled  with- 
out decomposition.  They  are  soluble  in  ether  or 
chloroform. 

Liquid  fixed  oils  in  B.  P.  are  Olea  Amygdala?,  Crotonis, 
Lini,  Morrhua?,  Olivaa,  Bieini. 

Fats  are  fixed  oils  which  are  solid  at  ordinary 
temperatures  ;  if  extracted  by  expression  sufficient 
heat  to  melt  them  must  be  used. 

Examples  in  B/  P. :  Oleum  Theobromatis,  Adeps. 

Waxes  are  chiefly  composed  of  fatty  acids  com- 
bined with  monohydric  alcohols  homologous  with 
methyl  alcohol. 
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Volatile  or  Essential  Oils  only  resemble  fixed 
oils  in  being  soluble  in  the  same  media.  They  do 
not  leave  a  greasy  mark  on  paper.  They  are  mostly 
inflammable,  and  lighter  than  water.  They  are 
highly  aromatic,  and  sufficiently  soluble  in  water 
to  impart  their  odour  and  taste  to  it.  Most  are 
prepared  by  distillation— that  is,  by  passing  a  current 
of  steam  through  the  substance  from  which  they  are 
extracted,  the  steam  is  condensed,  and  the  oil  either 
floats  to  the  top  or  sinks  to  the  bottom  of  the  water. 
A  few,  as  oil  of  lemon,  are  obtained  by  expression 
from  a  fruit.  Their  composition  varies  very  much. 
They  contain  Aldehydes  (Cinnamic  Aldehyde,  in  oil 
of  cinnamon),  Phenol  derivatives  (Eugenol,  in  oil  of 
cloves),  Esters  or  Ethereal  Salts  (Methyl  Salicylate, 
in  oil  of  wintergreen),  Alcohols  (Menthol,  in  oil  of 
peppermint),  or  Ketones  (Carvol,  in  oil  of  caraway), 
generally  associated  with  Terpenes  (see  oil  of  tur- 
pentine) of  varying  composition,  and  which  may  be 
the  chief  constituent  of  the  oil  (e.g.  the  Terpenes  in 
oils  of  turpentine). 

Examples  in  B.  P.:  Olea  Anethi,  Anisi,  Cinnamomi, 
Lavandula,  Terebinthinfe,  &c. 

Resins  are  very  complex  bodies.  They  are  among 
the  products  of  oxidization  of  volatile  oils.  They 
contain  many  indifferent  substances  and  acids.  They 
are  soluble  in  alkalies,  forming  resin  soaps.  Hence 
the  alkali  in  Decoctum  Aloes  Compositum,  Tinctura 
Guaiaci  Ammoniata,  and  Tinctura  Valerianae  Am- 
moniata.  They  are  insoluble  in  water,  but  not  in 
alcohol,  therefore  they  may  be  prepared  by  extraction 
with  alcohol  and  precipitation  with  water  ;  also  this 
is  the  reason  for  the  precipitate  which  falls  when 
water  is  added  to  a  resinous  tincture. 

The  B.  P.  resins  are  Besina,  Eesina  Guaiaci,  Jalaps, 
Podophylli,  Scammonire,  and  Picis  Burgundicas. 

Oleo-resins  are  natural  solutions  of  resins  in 
volatile  oils. 

Those  in  B.  P.  are  Copaiba,  Terebinthina  Canadensis, 
Thus  Americanum. 
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Balsams  are  mixtures  of  oleo-resins  with  benzoic 
acid  or  cmnaniic  acid,  or  with  both. 

Those  in  B.  P.  are  Benzoinum,  Balsamum  Peruvianuni 
Balsarnum  Tolutanum,  Styrax  Prsaparatus.  Planum, 

Gums  are  exudations  from  the  stems  of  plants 
containing  one  or  more  of  : 

(a)  Arabin  or  soluble  gums,  e.g.  Acacia. 

6  Bassorin  or  partially  soluble  gums,  e.g.  Tragacantha. 

(c)  Cerasm  or  insoluble  gum. 

Solutions  of  gum  are  precipitated  by  alcohol. 

Gum-resins  are  exudations  from  plants  consisting 
ot  a  mixture  of  gums  and  resins.  When  they  are 
rubbed  with  water  the  gum  dissolves,  and  the  resin 
remains  mechanically  suspended  in  the  solution. 

i  .  T\e.  B- ■ p-  gum-resins  are  Ammoniacum,  Asafetida,  Cam- 
bogia,  Myrrha,  and  Scammonium. 

An  Emulsion  consists  of  finely  divided  particles 
ot  an  oil,  fat,  or  resin  suspended  in  a  liquid  having 
a  high  specific  gravity.  When  a  heavy  powder, 
e.g.  bismuth  subnitrate,  is  suspended  in  such  a  liquid', 
the  result  is  called  a  suspension. 

Mucilago  Acacias  and  M.  Tragacanthae  are  frequently  used 
to  form  emulsions.  Mucilago  Acacitc  should  be  recently  pre- 
pared. It  is  incompatible  with  iron  perchloride,  borax,  and 
lead  subacetate. 

Lotio  Hydrargyri  Nigra  is  an  example  in  B.  P.  of 
suspension. 

Emulsions  are  coagulated  by  acids,  an  undue  proportion 
of  metallic  salts,  and  alcoholic  liquids. 

PHARMACEUTICAL  PROCESSES. 

Many  of  these,  as  filtration,  precipitation,  &c,  need 
no  explanation,  but  the  following  require  a  few  words. 

Levigation  consists  in  reducing  a  drug  to  a 
very  fine  powder  by  triturating  it  with  a  little  water 
and  drying  the  resulting  paste. 

Elutriation  consists  in  diffusing  an  insoluble 
powder  in  water,  letting  the  heavier  part  settle,  then 
decanting  the  supernatant  fluid.  The  heavier  powder 
in  this  is  allowed  to  settle,  the  fluid  decanted,  and 
so  on  until  a  fluid  containing  powder  of  the  required 
fineness  is  obtained. 
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Lixiviation  consists  in  the  extraction  with  water 
of  the  soluble  matter  of  the  ashes  of  anything  which 
has  been  ignited,  the  solution  being  called  a  "  lye. 

Maceration  consists  in  leaving  coarsely  powdered 
solid  organic  substances  in  contact  for  some  time, 
at  the  temperature  of  the  atmosphere,  with  a 
liquid  in  a  vessel  which  is  frequently  agitated.  The 
resulting  solution  is  poured  off  and  added  to  the 
liquid  obtained  from  the  remaining  substance  by 
pressure.  The  whole  may  be  concentrated  by  heat. 
Many  extracts  and  tinctures  are  made  by  maceration. 

Percolation  is  a  process  for  obtaining  the  soluble 
constituents  of  a  drug  by  the  descent  of  a  solvent 
through  it.  The  drug  to  be  percolated  is  packed  in 
a  tall  vertical  cylinder,  tied  over  at  its  lower  end 
with  muslin.  The  percolating  fluid,  or  menstruum, 
is  poured  in  at  the  top  of  the  cylinder,  and  as  it  drops 
out  through  the  muslin  it  is  collected.  The  Marc 
is  the  material  after  its  exhaustion  by  maceration 
or  percolation.  Many  concentrated  liquors,  liquid 
extracts,  and  tinctures  of  vegetable  drugs  are  pre- 
pared by  percolation. 

Repercolation  consists  in  using  the  liquid  ob- 
tained by  percolating  a  substance  as  the  menstruum 
for  percolating  a  second  portion  of  the  same  substance, 
and  using  the  liquid  from  this  second  percolation  as 
a  menstruum  for  percolating  a  third  portion  of  the 
same  substance,  and  so  on  as  often  as  may  be  de- 
sired. The  liquid  extract  of  Belladonna  is  an  example 
of  repercolation. 

Scaling. — Scale  preparations  are  made  by  drying 
concentrated  solutions  of  drugs  on  glass  plates. 
The  solid  left  behind  forms  a  thin  film  on  the  plate, 
and  this  film  is  broken  up.  Some  preparations  of 
iron  are  scale  preparations. 

Standardizing. — The  Pharmacopoeia  directs  that 
certain  preparations  made  from  vegetable  drugs 
shall  be  standardized — that  is  to  say,  shall  be  made 
to  contain  a  certain  fixed  proportion  of  the  chief 
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active  principle.    The  standardized  preparations  are 
(N.B.-1  per  cent,  equals  1  grain  in  110  minims)- 
ExtractumOpii  containing  20  per  cent,  of  Morphine 
Extract™  OpiiLiquibum  containing  0-75  per  cent,  of  Morphine 
Tinctura  Opii  containing  0-75  per  cent,  of  Morphine  P 
iiiXTRACTUM  Nucis  Vomica  containing  5  per  cent  nf  • 

of  total  alkaloids  of  the  root. 
Extractum  Belladonna  Liquidum  containing  0-75  per  cent 
of  total  alkaloids  of  the  root.  1 

TlNToUids  oUhe  roor  C°ntaining  0  05  Per  cent-  of  total  alka- 

Emplastrum  Belladonna  containing  0  5  per  cent,  of  total 

alkaloids  of  the  root. 
Linimentum  Belladonna  containing  0-37  per  cent,  of  total 

alkaloids  of  the  root. 
Unguentum  Belladonna  containing  0-6  per  cent,  of  total 

alkaloids  of  the  root. 

Extractum  Cinchona  Liquidum  containing  5  per  cent,  of 
total  alkaloids. 

Tinctura  Cinchona  containing  1  per  cent,  of  total  alkaloids. 
Iinctura  Cinchona  Composita  containing  0-5  per  cent  of 
total  alkaloids. 

Acetum  Ipecacuanha  containing  0-1  per  cent,  of  total  alkaloids 
extractum  Ipecacuanha  Liquidum  containing  20  to  25  per 

cent,  of  total  alkaloids. 
Vinum  Ipecacuanha  containing  0-1  per  cent,  of  total  alkaloids 
Aqua  Laurocehasi  containing  0-1  per  cent,  of  Hydrocyanic 

Acid.  J 
Tinctura  Jalapa  containing  1-5  per  cent,  of  jalap  resin. 

Physiological  Standardization,— When  a  drug  is  a  known 
chemical  body  of  constant  composition,  e.g.  arsenious  acid 
or  its  active  principle  is  a  definite  chemical  body,  eg 
strychnine  in  nux  vomica,  preparations  of  the  drug  can  be 
standardized  by  chemical  means ;  but,  when  the  activity  is 
due  to  a  body  or  bodies  which  the  chemist  cannot  estimate 
quantitatively,  the  attempt  is  made  to  estimate  the  strength 
of  various  preparations  by  observing  the  minimum  fatal  dose 
of  each,  when  administered  under  similar  conditions,  to  animals 
of  the  same  species  and  weight.     Such  investigations  have 
been  made  principally  with  digitalis,  and  it  has  been  found 
that  the  amount  of  active  principle  in  different  specimens  of 
the  tincture  is  variable. 
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WEIGHTS.   MEASUEES.  SYMBOLS. 

Weights  (Avoirdupois  Weight). 
1    grain       .       .       .       Symbol,  gr. 
437'5  grains   =  one  ounce  „  § 

16    ounces  =  one  pound  „  ft 

The  Scruple  (20  grains,  symbol  B)  is  rarely  used,  and  the 
Drachm  (60  grains,  symbol  5)  is  commonly  used,  but  neither 
is  official.  What  is  known  as  Apothecaries'  Weight,  in  which 
the  ounce  (symbol  5)  =  480  grains,  is  not  official,  but  is 
sometimes  used  in  America. 

Measures  of  Capacity. 

1  minim  Symbol,  m 

60  minims       ...        =  one  fluid  dkachm     „  5 

8  fluid  drachms  (480  minims)  =  one  fluid  ounce  „  § 
20  fluid  ounces .       .       .       =  one  pint  „  O 

8  pints    .       .       .       .       =  one  gallon  ,,  C 

Occasionally  5  and  §  are  written  f  5  and  f  §  when  they 
stand  for  fluid  drachms  and  fluid  ounces. 

Relations  of  Measures  to  Weights. 

1  minim  is  the  measure  at  62°  F.  of  0-911  grain  of  water. 
1  fluid  drachm       ,,  ,,  54*687     „  ,, 

1  fluid  ounce         ,,  „  437-5        „  ,, 

(the  avoirdupois  ounce) 
1  pint  ,,  ,,  8750-0  grains  of  water. 

1  gallon  „  „  70000-0 

A  1  per  cent,  solution  is  approximately  a  grain  in 
110  minims. 

In  the  pharmacopoeial  description  of  the  various  propor- 
tions which  several  parts  of  a  compound  bear  to  one  another, 
the  word  parts  means  parts  by  weight  ;  the  term  fluid  parts 
signifies  the  volume  of  an  equal  number  of  parts  of  water. 

Metrical  System.— This,  which  is  as  follows,  is  official 
on  the  Continent  and  in  the  B.  P.  for  the  making  of  drugs  and 
preparations. 

WEIGHTS. 

1  milligramme  =       0-001  gramme. 
1  centigramme  =       0-01  „ 
1  decigramme   =       0-1  ,, 

1  gramme        =  weight  of  1  cubic  centimetre  of  distilled 

water  at  4°C.    Abbreviation,  grm. 
1  dekagramme  =       10-0  grammes. 
1  hectogramme  =     100-0  „ 

1  kilogramme   =    1000-0      „       Abbreviation,  kilo. 
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MEASURES. 

1  millilitre  =       1    cubic  centimetre    (abbrev.,  c.c.)=the 

measure  of  1  grm.  of  water  at  4°  C. 
1  centilitre  =     10  c.c.  =  the  measure  of     10  grms.  of  water 
1  decilitre  =    100  „   =       „       „        100  „ 
1  litre        =  1000  „    =       „       „      1000     „   (lkilo.)  of 

water 

Conversion  of  British  to  Metrical. 

WEIGHTS. 
1  grain  =    0-0648  grm. 
1  ounce  =  28'3495  grms. 

1  pound  =  453-5924    „       (rather  under  §  a  kilo.). 

MEASURES. 
1  minim  =    0  059  c.c. 

1  fluid  drachm  =  3-55  „ 
1  fluid  ounce    =  28-417  „ 

1  pint  =  568-336  „  (rather  over  |  a  litre). 

1  gallon  =    4-545  litres. 

Conversion  of  Metrical  to  British. 

WEIGHTS. 

1  milligramme  =         0-015432  grain. 
1  gramme       =       15-432  grains. 

1  kilogramme  =  15432  356       „    =  2  lb.  3  oz.  119-8  grs. 

MEASURES. 

1  cubic  centimetre  =  16-95  minims. 

1  litre  (1000  c.c.)    =  35-275  fluid  ounces,  or  1-76  pint. 

In  prescribing  on  the  Continent  all  liquids  are  weighed, 
the  weight  of  liquids  and  solids  is  expressed  in  grammes, 
and  this  word  is  omitted.    Thus  — 

Mag.  Sulph.  20-0  =  20  grammes  of  Magnesium  Sulphate. 
Hydrarg.  Subchlor.  0-5  =  half  a  gramme  of  Mercurous  Chloride. 
Tinctura  Rhei  1-5        =  a  gramme  and  a  half  of  Tinctura 

Rhei. 

The  following    approximately  accurate  table  will  be 
useful : 

1  m  orl  grain  =  0-065  gramme  (grm.)  or  cubic  centimetre  (c.c). 
17  in  =1  cubic  centimetre. 

1  drachm  (5)  =  4-0  grammes  (grm.)  or  cubic  centimetres  (c.c). 
1  ounce  (5)    =30-0         „  „ 


ACETA 
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Domestic  Measures. 


A  tea-spoonful  is  rather  over  a  fluid  drachm.  Usually 
it  is  5  c.c.  nearly. 

A  dessert-spoonful  is  about  two  fluid  drachms. 

A  table-spoonful  is  about  half  a  fluid  ounce.  Usually  it 
is  very  nearly  15  c.c. 

A  wine-glassful  is  about  one  and  a  half  to  two  fluid 
ounces. 

A  tea-cupful  is  about  five  fluid  ounces. 

A  breakfast-cupful  is  about  eight  fluid  ounces. 

A  tumblerful  is  about  eleven  fluid  ounces. 

A  drop  is  often  taken  as  being  about  a  minim,  but  drops 
vary  so  much  in  size  that  they  should  never  be  used  for 
children  nor  as  a  measure  of  powerful  drugs.  For  example, 
the  number  of  drops  in  a  fluid  drachm  of  the  United  States 
syrup  of  acacia  is  44,  of  water  60,  of  alcohol  146,  of  chloro- 
form 250. 


PHARMACOPCEIAL  PREPARATIONS  AND 


Most  drugs  are  not,  in  their  natural  state,  fit  for  adminis- 
tration. They  are  either  too  bulky,  too  nauseous,  or  contain 
noxious  principles.  Preparations  suitable  for  administration 
are  therefore  prepared  from  them  according  to  "  official  "  phar- 
macopoeial  directions.  The  Pharmacopoeia  states  the  doses 
of  the  various  drugs  and  their  preparations  which  may  safely 
be  given  to  an  adult,  but  these  doses  are  often  not  rigorously 
kept  in  prescribing.  They  vary  with  the  purpose  for  which 
the  drug  is  required  and  the  age  of  the  patient  (see  Prescrib- 
ing). The  following  is  an  account  of  the  preparation  of  the 
pharmacopoeial  preparations,  and  the  attempt  has  been  made 
to  arrange  the  doses  so  as  to  make  them  easy  to  remember. 

Aceta. — Solutions  of  the  active  principles  of  the 
drug  extracted  from  it  by  maceration  or  digestion 
with  acetic  acid  (not  vinegar).  The  B.  P.  contains 
three. 


THEIR  DOSES. 


Dose. 


Dose. 


Acetum  Ipecacu- 
anha 
—  Scillre 


•  10-30m. 


Acetum  Ipecacuanhie  is  standardized  (see  p.  8). 
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Aqua  Fceniculi 

—  Pimentaj 

—  Eosa? 

—  Sambuci 


Dose 
1-2 


Aquae.— Aqueous  solutions    impregnated  with 
some  volatile  substance. 

v  ^°SeJn  ,the  B" P-  Erected  to  be  made  by 
distilling  the  drug  with  water  are— 

Aqua  Anetlii         x  Dose. 

—  Anisi 

—  Aurantii  Floris  f l-2g. 

—  Carui 

—  Cinnamomi  J 

Aqua  Laurocerasi  (Standardized  0-1  per  cent,  of  Hydro 
cyanic  Acid)  i-25  (note  dose).  y 

Aqua  Aurantii  Floris  and  Aqua  Bosaa  are  prepared  by 
dilution  of  commercial  orange  flower  water  and  commercial 
rose  water,  which  are  made  by  distillation. 

Two  are  directed  to  be  made  by  distilling  the 
essential  oil  with  water  : 

Dose.  dosc 
Aqua  Mentha?  Piperita:  1-2J.  |  Aqua  Mentha;  Viridis  l-2§! 

In  actual  practice  all  Aquaa  directed  to  be  made 
from  substances  containing  volatile  oils  are  very  often 
prepared  by  adding  to  water  the  volatile  oil  with  some 
calcium  phosphate  or  other  insoluble  powder  to  diffuse 
it  through  the  water,  which  is  filtered  off  and  forms 
the  Aqua.  The  Pharmacopoeia  allows  this  method 
to  be  used  in  hot  climates. 

Two  are  simple  solutions  in  cold  water  : 

Dose.  Dose. 


Aqua      Chloroforrni  I  1_2* 


vjmoroiorrni  1 
(1  in  400)  I 


Aqua  Camphoras  1_2j 
(The  solution  is  aided  with 
alcohol) 

Charta  (papers).— Cartridge  paper  coated  with 
an  active  compound  and  used  as  a  plaster.  The 
B.  P.  contains  one  : 

Charta  Sinapis  (for  mode  of  preparation  see  Mustard). 

Collodia  (collodions).— Solutions  of  pyroxylin  in 
acetic  ether  and  alcohol.    When  applied'  externally 
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a  protective  film  is  formed  owing  to  the  rapid  vola- 
tilization of  the  solvent.    The  B.  P.  contains  three  : 

Collodium  Collodium  Vesicans 

—  Flexile 

Confectiones  (Syn.  Electuaries,   boluses,  con 
serves). — Powders  made  into  a  paste  with  sugar  or 
honey,  of  such  a  consistency  that  the  powder  does  not 
separate,  but  the  mass  can  be  swallowed.    The  B.  P. 
contains  four : 

Dose.  Dose. 
Conf ectio  Piperis  \ 
—  Sennas  \  I-25. 


^  i  i-  t>  (Used  as  a 
Confectio    Bos*    basis  for 

(4-fi  mm   


Gallic eb       ^  pjllg  _  Sulphuris 

Decocta. — Solutions  of  the  non-volatile  active 
principles  of  vegetable  drugs,  made  by  boiling  the 
ingredients  in  distilled  water, ,  in  a  covered  vessel, 
for  from  5  to  10  minutes,  and  straining.  The  dose  of 
each  of  the  three  in  the  B.  P.  is  \  to  2|.   They  are  : 

Decoctum  Aloes  Co.  |  Decoctum  Haamatoxyli 

—  Granati  Corticis 

Decoctions  should  be  fresh  made,  as  they  readily  decom- 
pose. 

Emplastra. — Plasters  consist  of  tenacious,  pliable, 
solid  substances  heated  enough  to  be  spread  with  a 
heated  spatula,  generally  upon  the  rough  side  of 
sheepskin  leather,  but  sometimes  on  wash  leather, 
brown  holland,  silk,  or  the  smooth  side  of  swansdown. 
They  are  only  used  for  application  to  the  skin,  to 
which  they  adhere  at  the  temperature  of  the  body. 
The  following  list  from  the  B.  P.  shows  that  all 

BUT  THREE  ABE  DERIVED  FROM  E.  PLUMBI  : 

Oxide  of  lead,  olive  oil,  and  water. 
Oleate  of  Lead  and  Glycerin  are 
formed. 


Emplastrum  Plumbi 


—  Hydrargyri 

—  Plumbi  Iodidi 

—  Resince 

—  Saponis 


Lead  plaster  is  the  basis. 
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Emplastrum  Bella-' 
upii 

—  Cantharidis  I  SoaP  plaster,  which  is  made  from 
-Menthol                !     leadPlasto- ^  the  basis. 

—  Pieis  }  Resin  is  the  chief  basis. 

—  Ammoniaci  cum  i 

Hydrargyro         J  Ammomacum  is  the  basis. 

A  plaster  is  usually  prescribed  to  be  of  a  definite  size  and 
shape  but  occasionally-,.,,  fa  the  case  of  one  to put  on  the 
breast  or  behind  the .ear- the  size  and  shape  are  left  to  he 
dispenser.    If  it  is  thought  that  a  plaster  will  not  stick  to  the 

S^aaes?4 with  a  margin  °f  ■*•»*• 

Extracta.  —  Concentrated    preparations  made 
by  evaporating  either  the  expressed  juice  of  plants 
or  a  solution  of  the  soluble  constituents  of  dried 
drugs.    If  the  solid  extract  would  otherwise  be  too 
poisonous,  it  may  be  diluted  with  sugar  of  milk  as 
m  Ex.  Belladonna)  Alcoholicum,  Ex.  Nucis  Vomica? 
Ex.  Opn  Ex  Physostigmatis,  and  Ex.  Strophanti! 
In  Ex.  Cinchonas  Liquidum,  Ex.  Ergot*,  and  Ex. 
Ipecacuanhas  Liquidum,  q.v.,  special  substances  are 
used  to  facilitate  the  extraction  of  the  active  principles 
and  Ex.  Euonymi  Siccum  contains  Calcium  Phos- 
phate to  keep  the  extract  in  the  form  of  a  powder. 
Extracts  are  of  different  kinds. 

(1)  Fresh  Extracts.— Heat  the  juice  expressed 
from  the  bruised  plant  to  212°  F.  to  coagulate  the 
albumen,  filter,  evaporate  the  filtrate  at  160°  F.  The 
B.  P.  contains  Ex.  Colchici  and  Taraxaci.  Green 
extracts  are  a  variety  of  fresh  extracts  that  needs 
special  notice. 

(2)  Green  Extracts.— Heat  the  expressed  juice  to 
130°  F.  to  coagulate  the  green  colouring  matter,  filter  it 
off  ;  heat  the  filtrate  to  200°  F.  to  coagulate  the  albu- 
men. Filter  this  off,  and  evaporate  the  filtrate  at 
140°  F.  to  a  syrupy  consistency;  add  the  green  colouring 
matter  (which  prevents  absorption  of  moisture  and 
improves  the  appearance),  and  evaporate  the  whole. 


EXTBACTA 
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The  B.  P.  contains  only  two,  Ex.  Belladonnas  Viride  and 
Hyoscyami  Viride. 

(3)  Aqueous  Extracts.— Treat  dry  drugs  with 
eold,  hot,  or  boiling  water,  and  evaporate  to  a  proper 
consistency.    Examples  :  Ex.  Opii,  &c. 

(4)  Alcoholic  Extracts.— Treat  dry  drugs  with 
alcohol  with  or  without  the  addition  of  water,  and 
evaporate  to  a  proper  consistency.  Examples  :  Ex. 
Cannabis  Indic£e,  Jalapas,  &c.  In  some  cases  the  solid 
extract  is  made  by  evaporation  of  the  official  liquid 
extract,  e.g.  Ex.  Nucis  Vomica}  and  Belladonnas  Alco- 
holicum. 

(5)  Ethereal  Extracts.— The  dry  drug  is  perco- 
lated with  ether  (Ex.  Filicis  Liquidum),  or  with  alcohol 
and  ether  (to  remove  fatty  matter)  which  are  distilled 
off  (Ex.  Strophanthi). 

(6)  Liquid  Extracts. — These  are  aqueous,  or 
alcoholic,  or  aqueous  and  alcoholic  extracts  evapo- 
rated to  form  concentrated  liquid  solutions  of  syrupy 
consistence.  If  aqueous,  some  alcohol  is  added  to  pre- 
vent decomposition,  and  to  precipitate  any  albuminous 
matter,  which  is  then  removed  by  filtration.  Examples  : 
Ex.   Ergotffi    Liquidum,   Hydrastis    Liquidum,  &o. 

Most  liquid  extracts  are  of  such  a  strength  that  one  fluid 
ounce  represents  one  ounce  of  the  drug  employed. 

Solid  Exteacts. 
Approximate  Dose. 
Extractum  BellaA 
donnas  Alco- 
holicum 
 Viride 

—  Cannabis  In- 

dicas  li  1  Br 

—  Colchici  ri-lST- 

—  Nucis  Vomicai 

—  Opii 

—  Physostigmatis 

—  Stramonii 

—  Strophanthi  , 

—  Euonymi  Sic- 

cum  1-2  gr. 

—  Aloes  Barba- 

densis  1-4  gr. 


Liquid  Exteacts. 
Approximate  Dose 
Extractum  Bella-  \ 
donnas 

—  Ipecacuanhas 

—  Nucis  Vomicas 

—  Cinchonas 

—  Hamamelidis 

—  Hydrastis 

—  Jaborandi 

—  Opii 

—  Cimicifugas 

—  Ergotas 
— ■  Cascaras  Sa- 

gradoe 

—  Cocas 

—  Filici 

—  Glycyrrhizas 


"-I-3  m. 

-5-15  in. 
5-30  in.. 

}  10-40  m. 
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Solid  Extkacts. 
Approximate  Dose. 
Extraeturu  Anthe- 
midis 

—  CascarsB  Sa- 

grada3 

—  Colocynthidis 

Co. 

—  Ergotm 

—  Gentianre 

—  Hyoscyami 

Viride 

—  Jalapro 

—  Ehei 

—  Glycyrrhizas 

—  Krameriffi 

—  Taraxaci 


-2-8  gr. 


^  5-15  gr. 


Extractura 
reirre 

—  Taraxaci 

—  SarssB 


Liquid  Extiucts. 
Approximate  Dose. 


Pa- 


ji-2  5- 

2-4  3. 


J 

The  alcoholic  extract  of  Belladonna,  and  the  extracts  of 
Nux  Vomica  and  Opium,  and  the  liquid  extracts  of  Belladonna 
Nux  Vomica  Cinchona,  Ipecacuanha,  and  Opium  are  standard- 
lzed  (see  p.  8). 

In  hot  countries  if  any  liquid  extract  contains  less  than 
25  per  cent  of  alcohol  (90  per  cent.)  this  may  be  increased  to 
lb  per  cent,  to  prevent  fermentation. 

Glycerina.— Solutions  of  drugs  in  glycerin 
They  are  liquid  preparations,  except  Glycerinum 
Tragacanthfe  and  Glycerinum  Amyli,  which  are 
semi-solid.  All  are  for  external  application  except 
Glycerinum  Tragacanthfe  (used  to  make  pills)  and 
Glycerinum  Pepsini.    The  B.  P.  contains— 


Glycerinum  Boracis 

—  Pepsini 

—  Plumbi  Subacetatis 

—  Tragacanthas 

e  by  pouring  boiling  dis- 


Glycerinum  Acidi  Borici 

—  Acidi  Carbolici 
■ —  Acidi  Tannici 

—  Aluminis 

—  Amyli 

Infusa. — Solutions  mac 
tilled  water  upon  the  drug  to^be  extracted,5 then 
covering  up  the  vessel,  agitating  from  time  to  time, 
usually  for  a  quarter  of  an  hour,  sometimes  for  half 
an  hour,  sometimes  for  one  hour,  and  straining. 
The  filtrate  is  the  infusion. 

Inf.  Calumbse  and  Inf.  Quassise  are  made  with  Cold 
Water,  to  prevent  the  solution  of  the  starch  calumba  contains 
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and  the  solution  of  too  much  of  the  bitter  principle  quassia 
contains. 

Two  are  compound,  viz.  Inf.  Aurantii  Co.,  Inf.  Gen- 
tians Co. 

Two  contain  acid:  Inf.  Cinchonas  Acidum,  Inf .  Bosaa  Acidum. 

The  close  of  all  is  | — 13,  except  Inf.  Buchu,  Cusparioa, 
Ergotna,  Lupuli,  Scoparii,  all  1 — 2g,  and  Inf.  Digitalis  2—4 
fluid  drachms. 

Infusions  should  be  made  fresh,  as  they  all,  except  Inf. 
Caryophylli  and  Inf.  Bosaa  Acidum,  readily  decompose. 

Injectiones. — Concentrated  solutions  for  injection 
under  the  skin.    The  B.  P.  contains — 

Strength.  Dose. 
Injectio  Apornorphinaa  Hypodermica    (1  per  cent.)    5— IO111. 
„     Cocainaa  „  (10  per  cent.)    2— 5m. 

„     Ergotaa  „       (33  per  cent,  of  the 

Extract  of  Ergot)  3— 10m. 
„     Morphinaa  „       (5  per  cent,  of  Mor- 

phine Tartrate)  2— 5m. 
Lamellae.-— Small  thin  discs  made  with  gelatin  and 
glycerin,  and  used  to  drop  into  the  eye.  Their  weight 
varies  from     to  ^  grain  each.  The  B.  P.  contains— 

Lamella  Atrophias  (each  contains  gr.  atropine  sul- 
phate). 

Lamella  Cocainaa  (each  contains  i  gr.  cocaine  hydro- 
chloride). J 

Lamella  Homatropinaa  (each  contains  ^  gr.  of  homatro- 
pine  hydrobromide). 

•  Lal?e!la ^  Pliysostigminaa  (each contains  jJ^gr.  physostig- 
mine  sulphate).  L  J  0 

Linimenta.— Liniments  or  embrocations  are  ap- 
plications of  an  oily  or  spirituous  consistence,  all  of 
which  are  intended  to  be  rubbed  into  the  skin  except 
Lin.  Acomti,  which  is  painted  on  it,  and  Lin.  Calcis 
which  is  simply  applied  to  it.  Most  contain  cam- 
phor, many  contain  olive  oil,  some  contain  alcohol  or 
glycerin. 

Liquores.-Solutions  generally  of  definite  che- 
mical bodies,  and  m  which  the  solvent  is  usually  dis- 
tilled water.  In  many  cases  these  are  the  only 
constituents.    The  substance  dissolved  is  not  a 

a 
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1 1   T  t  chpemiCfVb0dy'  *nd  SPecial  sol™nts  are  used 
Id  Liq    Caoutchouc,  Epispasticus,  Ethyl  Nitritis 
Pancreatis  Thyroidei,  and  Picis  Carbonis,  and  in 
others  solution  is  aided  by  the  addition  of  other  sub- 
stances to  the  water. 

The  following  strengths  should  be  remembered  : 

Strength. 


Liquor  Arsenicalis  > 

—  Arsenici  Hydro- 

chloricus 

—  Arsenii  et  Hy- 

drargyri Iodidi 

—  Atropinas  Sul- 

phatis 

—  Morphinas  Aee- 

tatis  / 

—  Hydrargyri  Perchloridi 


1  p.  c.  or 
1  gr.  in 
)■  llOin.  or 
about  4i 
gr.  in  §]. 


Liquor  Morphinas    \  Strength. 
Hydrochloridi 

 Tartratis 

—  PotassiiPerrnan- 
ganatis 


—  Sodii  Arsenatis 

—  Strychninas  Hy 

drochloridi 

—  Trinitrini 


1  p.  e.  or 
1  gr.  in 
fllOm,  or 


about  4| 
gr.  in  l\. 


The  following  are  the  doses  of  Liquors  : 


Liquor  Trinitrini 

—  Atrophias  Sul 

phatis 

—  Arsenicalis 

—  Arsenici  Hy- 

drochlorides 

—  Sodii  Arsenatis 

—  Strychninas 

Hydrochloridi 

—  Ferri  Acetatis 

 Perchloridi 

 Pernitratis 

 Thyroidei 

—  Ammonias 

—  Arsenici  et 

Hydrargyri 
Iodidi 

—  Potassos 

—  Sodas  Chlori- 

nates 


Approximate  Dose. 


§— 2tii. 


2— 8m. 


5— 15m- 


ao— 30m. 


Approximate  Dose. 
Liquor    Bismuthi . 
et  Ammonii 
Citratis 

—  Calcis  Saccha- 

ratus 

—  Ethyl  Nitritis    }  10— 60m. 

—  Morphinas  Ace- 

tatis 
 Hydrochlo- 
ridi 

 Tartratis 

—  Hydrargyri 

Perchloridi 

—  Hydrogenii 

Peroxidi, 

—  Ammonii  Ace-- 

tatis 
 Citratis 

—  Potassii  Per- 

manganatis 

—  Calcis 

—  Magnesii  Car- 

bonatis 


2—6: 


1-4.V 
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Not  used  internally : 

Liquor  Aculi  Chrornici. 

—  Ammonite  Fortis. 

—  Calcis  Chlorinate. 

—  Caoutchouc. 

—  Epispasticus. 

—  Ferri  Perchloridi  Fortis. 
 Persulphatia. 

—  Hamamelidis. 


Liquor    Hydrargyri  Nitratis 
Acidus. 

—  Iodi  Fortis. 

—  Pancreatis. 

—  Picis  Carbonis. 

—  Plumbi  Subacetatis  Fortis. 

—  —     —  Dilutus. 

—  Sodii  Ethylatis. 

—  Zinci  Chloridi. 


Liquores  (concentrated).— Nearly  all  these  are 
made  by  repeated  percolation  of  10  oz.  (2  oz.  of 
Quassia)  of  the  powdered  drug  with  enough  Alcohol 
(20  per  cent.)  to  form  one  pint  of  the  Liquor.  The 
second  percolation  usually  takes  place  three  days 
after  the  first,  and  those  subsequent  (commonly  ten) 
at  intervals  of  twelve  hours.  For  Liq.  Sarsa;  Co. 
Cone,  the  Sarsaparilla  is  infused  and  the  other 
ingredients  are  boiled,  the  decoction  is  concentrated, 
and  alcohol  added  to  preserve  it.  Liq.  Calumbse 
Cone,  is  made  by  maceration  with  water,  and  Liq. 
Senna;  Cone,  by  repeated  percolation  with  water  ; 
alcohol  is  added  to  preserve  both,  and  that  of  Senna 
is  flavoured  with  Tincture  of  Ginger.  There  are  ten 
Concentrated  Liquors,  viz. : — 


Liquor    Sarsa;  Compositus 
Concentratus. 

—  Senegte  Concentratus. 

—  Sennas  Concentratus. 

—  Serpentaria;  Concentratus. 


Liquor  Calumbre  Concentratus. 

—  Chirate  Concentratus. 

—  Cuspariai  Concentratus. 

—  Krameriaj  Concentratus. 

—  Quassias  Concentratus. 

—  Ehei  Concentratus. 

The  dose  of  all  Concentrated  Liquors  is  f — 1  fl.  dr., 
except  Liq.  Sarste  Co.  Cone.  2 — 8  fl.  dr.,  and  Liq.  Serpentarias 
Cone.  ±—2  fl.  dr. 

Concentrated  liquors  sufficiently  diluted  with  water  may 
be  used  as  the  vehicle  in  a  prescription  instead  of  an  infusion 
or  decoction,  but  as  a  rule  they  do  not  form  a  good  or  pleasant 
imitation  of  either. 

Lotiones. — Aqueous  mixtures  for  external  use, 

c  2 


20 


MATERIA  MEDICA 


Lotio  Hydrargyri  Flava  and  Lotio  Hydrargyri  Nigra 

fied  W~^Tp°f  ST6  Sub8tanCe  with  ^ri- 
nea  noney.    Ibe  B.  P.  contains  only  one  : 

Mel  Boracis. 

Misturae.— Liquid  preparations  consisting  of  one 

Si£™  frUgS  dlSS°1Ved  in  Water  or  diffufed  in  a 
soluhon  of  gum  or  some  other  thick  fluid.  The 

ssrrrlly  flavoured' and  is  **  ^ 

Compos?163  In  R  ^  °f  SOluti°DS  :  M-  M.  Senna, 

isi^^r aci  " 

The  dose  of  all  is  |— 1?. 

MucUagines.-Mucilages  are  aqueous,  viscid 
solutions  or  partial  solutions  of  gum  used  for  suspend- 
ing insoluble  substances.    The  B.  P.  contains  two  : 

Mucilago  Acacia),  and  Mucilago  Tragacanthrc. 

Ihere  is  no  fixed  dose ;  it  is  usually  about  5j. 

Olea.-There  are  many  oils  in  the  Pharmacopoeia. 
Ihey  are  all  obtained  by  distillation  or  by  expression 
excep  Oleum  Phosphoratum,  which  is  a  solution  of 
phosphorus  m  almond  oil.    The  B.  P.  olea  are- 


Oleum  Crotonis 

—  Anetbi 

—  Anisi 

—  Anthemidis 

—  Cajuputi 

—  Garui 

—  Caryophylli 
Cinnarnonii 

—  Ooriandri 

—  Eucalypti 

—  Junipieri 

—  Lavandula! 


Dose. 
1— Ira. 


i— 3m. 


Oleum  Limonis 
I  —  Mentha;  Piperita! 

—  Mentha;  Viridis 

—  Myristicre 

—  Pimentos 

—  Eosmarini 

—  Phosphoratum 

—  Copaiba; 

—  Cubebaa 

—  Santall 

—  Terebinthina? 


Dose. 

1—  5m. 

5— 20in. 

2—  10m- 
8-43. 
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Oleum  Morrbua? 
—  Kioini 


Dose.  Dose. 
Oleum  Olivce 


I-65. 


Pini 

Eoscd 


Arnygdalre        )  Not  often 
Cadinum  \  given  in-  j  —  Sinapis  Volatile 

Lini  J  ternally.  !  —  Theobromatis 


Not  often 
given  in- 
ternally. 


Oxymella— Oxymels  are  preparations  containing 
honey  and  acetic  acid.  Besides  oxymel  the  B.  P. 
contains  only  one : 

Oxymel  Scillre.    Dose  | — 15. 

Pilulse. — Solid  spherical  bodies  containing  medi- 
cinal agents,  and  intended  to  be  swallowed  whole. 
A.  mass  of  the  consistence  of  firm  clay  is  made  by 
beating  medicaments  together  in  a  mortar.  This 
mass  is  with  a  machine  divided  up  and  rolled  into 
pills.    In  order  that  they  may  not  possess  a  dis- 
agreeable taste,  they  are  often  varnished  or  sugar- 
coated.     Unless  the  constituents  are  very  heavy, 
each  pill  should  not  exceed  5  grains  in  weight, 
and  the  smaller  they  are  the  better.     Syrup  of 
glucose,   glycerin    of    tragacanth,    and  glucanth 
(tragacanth,  1  ;  glycerin,  3 ;  water,  1 ;   syrup  of 
glucose,  7)  are  three  of  the  most  generally  useful 
excipients.    Curd  soap  is  useful  for  creosote  (q.v.), 
and  for  essential  oils  if  a  little  calcium  phosphate 
and  wheaten  flour  be  added.    Confection  of  roses 
was  formerly  very  commonly  employed.  Liquorice 
powder  is  a  good  absorbent.    Glycerin  is  so  much 
used  because  it   attracts   moisture  and  prevents 
the  pill  from  getting  hard,  but  pills  made  with  much 
of  it  soon  become  very  soft :  this  may  be  hindered 
by  alcohol.    All  pills  are  useless  unless  so  made  that 
they  will  dissolve  in  the  gastro-intestinal  canal.  If 
it  is  required  that  they  should  not  be  acted  upon 
until   they   reach  the  intestine,  they  should  be 
coated  with  keratin.    Pills  may  be  kept  in  some 
powder,  as  lycopodium,  to  prevent  their  sticking 
together,    All  purgative  pills  contain  aloes  except 
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Pil.  Scammonii  Co.    All  pharraacopceial  pills  are 
given  m  doses  of  about  4  to  8  grains,  except— 
Pilula  Phosphori.    Dose  1—2  gr. 

—  Plurnbi  cum  Opio.    i  ~      „  , 

—  Saponis  Composita.  I  Dose  2-4  §r- 

—  Ferri.    Dose  5  —  15  gr. 

Pulveres— Powders  are  mixtures  of  finely  pow- 
dered drugs.  The  best  diluent  for  powders  is  sugar 
of  milk,  because  of  its  hardness  and  comparative 
insolubility.    Tbe  B.  P.  contains  : 

.     Approximate  Dose.     i  Approximate  Dose 

Pulvis  Elatermi  Co.   1—4  gr.   Pulvis  Crete  Aro-i 
llis     I  3_8  gr  maticus 


[-5—20  gr. 


 cum  Opio 

—  Jalapro  Co. 

—  Ehei  Co. 

—  Tragacanthn? 

Co. 

—  Glyeyrrhiza? 

Co. 


-10-60 
gr- 

60  to  120 
gr. 


—  Opii  Co.  f 
■ —  Ipecacuanha?  ") 

Co. 

—  Kino  Co. 

—  Scammonii  Co.  j 

—  Amygdalffi  Co.    20 — 60  gr 

—  Catechu  Co.      i  10—60 

—  Cinnamomi  Co.  J  gr. 

Pulvis  Soda)  Tartarataa  Effervescens  (Seidlitz  Powder). 
(See  Sodium  Compounds.) 

Spiritus. — Spirits  are  either  simple  or  complex. 
Simple  Spirits  are  solutions  (which  frequently  become 
turbid  on  the  addition  of  water,  owing  to  the  separa- 
tion of  the  substance  dissolved)  in  alcohol  (90  per 
cent.)  of  — 

(a)  A  volatile  oil : 


Spiritus  Anisi 

—  Cajuputi 

—  Cinnamomi 

—  Jnniperi 
The  strength  of  all  these  is 


Spiritus  Lavandula 

—  Mentha?  Piperita? 

—  Myristica? 

—  Eosmarini 
1  in  10,  and  the  dose  5— 20m, 


except  Sp.  Juniperi  1  in  20  and  dose  20 — 60ni 

(b)  Of  camphor  : 

Spiritus  Camphora?.     Strength  1  in  10.  Dose 
5— 20?u. 

(c)  Of  chloroform  : 

Spiritus  Chloroformi.    Strength  1  in  20.  Dose 
5— 40m. 

(d)  Of  ether: 

Spiritus  Athens.   Strength  1  in  3.  Dose  20— 90m. 


SUCCI,  STBUPI,  TABETJDtf],  TINCTURiR 
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Complex  Spirits  are  of  varying  composition. 
They  are  all  prepared  by  distillation.  The  B.  P. 
contains  five,  viz. : 

Spiritus  iEtheris    \    Dose.  .  Dose- 

Spiritus  Ammonias  \ 

20-90iu.  Eetidus         L  20-90)ii. 

—  Armoracire 
)  Co.  J 

Spiritus  Reetificatus,  and  Spiritus  Vini  Gallici  (Brandy), 
are  also  pharmacopceial. 

Sncci.— These  are  the  expressed  juices  of  plants,  to 
which  a  third  of  their  volume  of  alcohol  (90  per  cent.) 
is  added  to  preserve  them.   The  B.  P.  contains  six  : 
Dose,    i  Succus  Conii  )  Dose. 


Co 

 Nitrosi 

—  Ammonire  Aro- 
maticus 


Succus  Belladonnas    5 — 15m..    —  Scoparii  \  1— 25. 

—  Hyoscyami  | — 15.     |  —  Taraxaci 

Succus  Limonis  contains  no  alcohol. 
Suppositoria. — Suppositories  are   conical  solid 
bodies  containing  active  drugs  for  introduction  into 
the  rectum  or  vagina.    The  basis  of  all  is  oil  of  theo- 
broma,  except  Sap.  Glycerini  in  which  it  is  gelatin. 

The  B.P.  contains  seven,  viz.  Sup.  Acidi  Carbolici,  Acidi 
Tannici,  Belladonnas,  Glycerini,  Morphinre,  Iodoformi,  and 
Plumbi  Co. 

In  hot  countries  if  the  Suppositories  would  otherwise  be 
too  soft,  some  of  the  Oil  of  Theobroma  may  be  replaced  by 
White  Beeswax. 

Syrupi. — Syrups  are  fluid  preparations  of  drugs 
flavoured  with  sugar. 

Examples :  Sy.  Aurantii,  Sy.  Bhei.  The  dose  of  all  is 
about  I5  or  rather  more. 

Tabellse. — Tablets  of  chocolate,  each  weighing 
five  grains.    The  B.  P.  contains  only  one  : 

Tabella  Trinitrini  (each  contains  ^  gr.  pure  nitro- 
glycerin).   Dose  1 — 2. 

Tincturse. — Tinctures  are  solutions  of  the  active 
principles  of  drugs  in  alcohol.  They  are  closely  allied 
to  spirits,  from  which  most  of  them  differ  in  their 
mode  of  preparation.    They  are  prepared  by — 

(a)  Maceration.  The  drug  is  placed  in  a  closed  vessel  with 
the  whole  of  the  menstruum  for  seven  days,  and  frequently 
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£2Ei .S^CS^^m*  - «» 

(6)  Percolation  VE?-  ♦  ^0p.I1'TlD(!tAlM8- 
menstruum  for  twentT-fom Z *  T8*  1? ed  W-lth  some  of  the 
lated,  more  mensTruum  aMedStW  ?  ^  is  P™0" 
maintained  on  the  top.  The malc?s  v *  a  V"' °/ Hquid  is 
extracted  is  added  to  Aat percoX  d" IS^^  ^ 
menstruum  is  added  to  make  the  m-escrih^  i  ,  enou^h 
e.g.  Knot.  Arnicaa,  Tinct.  Buohuf  116  °f  tmcture  i 

(c)  Simple  mixing  or  solution  of  ingredients  ■  »~  w,  . 

Ammonia,,  flujiad  Ammoniata, 

It  will  be  observed  that,  with  the  eicmtioi rfSSS  r  i- 
all  noctures  ha,e  a  doserf  'either  slls^Sol  60?'  I0*,,• 


Tinctura  Iodi 

—  Aconiti 

—  Belladonnas 

—  Cannabis  Indies 

—  Cantharidis 

—  Capsici 

—  Chloroformi  el 

Morphinre  Co, 

—  Cocci 

—  Colchici 

Seminum 

—  Croci 

—  Digitalis 

—  Ferri  Perchloridi 

—  Gelsemii 

—  Lobelias 

jEtherea 

—  Nucis  Vomicre 

—  Opii 

—  Podophylli 

—  Scillas 

—  Stramonii 

—  Strophanthi 


1 


Dose. 
2— 5  m. 


-  5-15in.. 


Tinctura  Aloes 

—  Asafetidaa 

—  Aurantii 

—  Benzoini  Co. 

—  Buehu 

—  Calumbes 

—  Camphorae  Co. 

—  Cardamomi 

Co. 

—  Cascarillaa 

—  Catechu 

—  Chirataa 

—  Cimicifugas 

—  Cinchonas 
  Co. 

—  Cinnamomi 

—  Conii 

—  Cubebaa 

—  Ergotas 

Ammoniata 

—  Gentianaa  Co. 

—  Guaiaci  Ammo- 

niata 

—  Hamamelidis 

—  Hydrastis 

—  Hyoscyami 

—  Jaborandi 


Dose. 


-30— 60m- 


TBOCHISCI,  TJNGUENTA 
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Tinctura  Jalapas  "1 

—  Kino 

—  Kramerise 

—  Lavandula  Co. 

—  Liinonis 

—  Lupuli 

—  Hyrrhse 

—  Opii  Ammo- 


Dose. 


Tinctura  Quillaias  " 

—  Quinmas 
 Ammoniata 

—  Bhei  Co. 

—  Senegas 

—  Sennas  Co. 

—  Serpentarias  i 

—  Sumbul 

—  Tolutana 

—  Valerianae  Am- 


Dose. 


r30-60iTi. 


niata 

—  Pruni 

Virginianas 

—  Quassias 


moniata 
—  Zingiberis 


Tinctura  Pyrethri  is  used  as  a  constituentof  mouthwashes. 
Tinctura  Arnicas  is  used  externally. 
Tinctura?  Opii,  Cinchonas,  Cinchonas  Co.,  Nucis  Vomicae, 
Belladonnas  and  Jalapas  are  standardized  (see  p.  8). 

Trocbisci.—  Lozenges  or  Troches  are  solid  pre- 
parations for  taking  by  the  mouth.  They  are  made 
either  with  a  fruit  basis,  a  rose  basis,  a  simple  basis, 
or  a  tolu  basis. 

Fruit  basis.— Take  500  times  the  quantity  of  the  drug 
ordered  for  one  lozenge.  Mix  it  with  15|  ounces  of  refined 
sugar  and  300  grains  of  gum  acacia.  Make  the  mixture  into  a 
paste  with  1|  fluid  ounce  of  mucilage  of  gum  acacia  and  2 
ounces  of  the  black  currant  paste  of  commerce  softened  with 
boiling  water.  Divide  into  500  lozenges  and  dry  in  hot  air 
chamber ;  e.g.  Troch.  Acidi  Benzoici,  Troch.  Acidi  Tannici. 

Rose  basis. — These  lozenges  are  made  in  the  same  way 
except  that  they  are  flavoured  with  rose  water  instead  of  black 
currant;  e.g.  Troch.  Potassii  Chloratis,  Troch.  Sodii  Bicar- 
bonatis. 

Simple  basis. — These  lozenges  are  made  in  the  same  way 
except  that  neither  rose  water  nor  black  currant  is  used ;  e.g. 
Troch.  Catechu,  Troch.  Santonini. 

Tolu  basis. — These  lozenges  are  made  in  the  same  way 
except  that  Tincture  of  Tolu  is  added  instead  of  black  currant 
paste;  e.g.  Troch.  Morphinas,  Troch.  Acidi  Carbolici. 

Troch.  Sulphuris  has  a  special  mode  of  preparation. 

Unguenta. — Ointments  are  semi-solid  prepara- 
tions consisting  of  a  fatty  substance  mixed  with  an 
active  drug.  They  are  spread  over  the  skin,  or  may 
be  rubbed  into  it.  They  are  only  intended  for  exter- 
nal use.  The  basis  is  either  lard,  olive  oil,  wax, 
spermaceti,  paraffin,  or  hydrous  wool  fat.  Benzoated 
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lard  is  often  used  to  prevent  decomposition.  When 
it  is  required  that  the  active  ingredient  should  2 
absorbed  lard,  which  melts  at  about 
of  the  body  or  hydrous  wool  fat,  is  the  best  basis 
when  the  ointment  is  required  for  sores  paiaffin  a 

IZofT'^  °?ly  S°?enS  a  Httle  at  the  temp  a 
tare  of  the  body.  In  making  Ung.  Zinci  Oleatis  (q.v.) 

TniF"8'  °ieatis  fe-*)  a  double  decom- 

position occurs  between  hard  soap  and  metallic  salts 

«„«  U  countl'ies,if  the  ointment  would  otherwise  be  too 
soft,  the  basis  may  be  replaced  by  indurated  lard  prepared 
suet,  yellow  beeswax  or  white  beeswax.  pieparea 

0  t  Vifa-- Wines  are  weak  tinctures,  the  drug  being 
extracted  with  sherry  m  all  except  Vinum  Perri  Citra 

nSrviIinUmAQuin^fe'  S  whichoran&e  wiue  ^  used, 
and  Vinum  Aurantn,  which  is  merely  a  fermented 

saccharine  solution  to  which  orange  peel  is  added. 

Dose.     I  ri 
Vinum  Colchici       10-30tu.    Vinum    Ferri  , 
-  Fern  1_45.    I        Citratis  }  ^S- 

I  —  Quinine  i  is 

With  V  Antimoniale  and  V.  Ipecacuanha  the  do'se 
depends  upon  the  purpose  for  which  the  drug  is  used 
V.  Ipecacuanha;  is  standardized  (see  p.  8). 
The  following  non-pharmacopceial  preparations  are  used  : 
AbJst^acta-— Powdered  extracts  double  the  strength  of 
the  crude  drug.  They  are  official  in  the  United  States  Pharma- 
copoeia. 

Bougies.— Solid  cylinders  impregnated  with  variou„ 
drugs,  and  used  for  introduction  into  the  ear  (called  aurin 
aria),  nose  (called  buginaria),  or  urethra.  They  are  made 
either  of  gelatin  (to  be  dipped  in  warm  water  before  use)  or 
oil  of  theobroma  (to  be  dipped  in  oil  before  use).  Those 
for  the  urethra  are  made  in  six  sizes,  varying  from  4  to  -5- inch 
m  diameter.  *  16 

Cachets,  made  of  wafer  paper,  consist  of  two  watch- 
glass-shaped  halves.  The  drug  is  enclosed  between  them  and 
they  adhere  when  moistened.  The  cachet  is  slightly  moistened, 
put  in  the  back  of  the  mouth,  and  quickly  washed  down  with  a 
little  water.  This  is  an  excellent  way  of  giving  drugs  which 
are  either  nauseous  or  difficult  of  solution  or  suspension 
Cachets  are  commonly  used  for  antipyrin  ;  bismuth  salts ;  com- 
pound ipecacuanha  powder  ;  guaiacol  carbonate ;  phenacetin  ; 
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quinine  salts;  aspirin,  salol,  and  other  salicylates  ;  sulphonal, 

tri°ncipT4eToTgeiatin  are  used  in  the  same  way  as  cachets. 
Thev  are  very  useful  for  nauseous  oils. 

Cataplasmata.-Soft,  pasty  external  applications  made 
with  boiling  water  having  linseed  meal  as  a  basis  and  applied 
warm  (see  Linseed).    An  ice  poultice  consists  of  crushed  ice 

Cerata  are  ointments  containing  wax.  They  are  official 
in  the  United  States  Pharmacopoeia. 

Cigarettes.— The  drug  replaces  the  tobacco  of  an  ordinal y 

cigarette.  ,  , 

Collunaria.— Fluids  used  as  nasal  douches. 

Collyria.— Fluids  used  as  eye  washes. 

Cremora.— Creams  are  preparations  having  glycerin, 
vaseline,  or  some  similar  substance  as  a  basis,  and  used  for 
external  application. 

Elixirs  are  liquids.  All  contain  alcohol  and  syrup. 
Most  are  made  with  orange  peel.  Some  contain  aromatic 
oils  They  are  official  in  the  United  States  Pharmacopoeia. 
Some  are  simply  flavouring  agents,  others  contain  active 
ingredients.  The  British  Pharmaceutical  Conference  has 
published  several,  e.g.  Elixir  Cascara  Sagrada  (same  as 
Syrupus  Cascara  Sagrada  B.  P.),  Elixir  Glusidi,  Elixir 
Guarana;,  Elixir  Phosphori,  Elixir  Bhei,  Elixir  Sennas,  Elixir 
Simplex  (same  as  Syrupus  Aromaticus  B.  P.) 

Emulsiones.— Mixtures  in  which  the  drug  exists  as  an 
emulsion. 

Enemata  (enemas  or  clysters).— Liquid  preparations  in- 
tended for  injection  into  the  rectum.  When  their  object  is  to 
empty  the  bowel  they  are  large  in  bulk  (10  to  20  §) ;  when  it  is 
wished  that  they  should  be  retained  they  are  usually  smaller 
in  bulk.  After  injection  a  towel  may  be  pressed  against  the 
anus.  Mucilage  made  with  starch  (see  Starch)  is  a  good  basis. 

Essentise  (essences).— Solutions  of  volatile  oils  in  recti- 
fied spirit,  usually  of  a  strength  of  1  in  5. 

Fomenta. — Fomentations  consist  of  flannels  wrung  out 
in  hot  water,  to  which  drugs  may  or  may  not  have  been  added. 

Gargarisma.— A  fluid  preparation  used  for  gargling. 

Granules  are  small  pills. 

Guttse. — Fluid  preparations  to  be  dropped  into  the  eye. 

Haustus. — A  draught.  This  term  is  used  when  only  a 
single  dose  of  a  fluid  preparation  is  required. 

Insufnationes. — Powders  for  blowing  into  the  throat  and 
larynx. 

Iianolinum. — An  ointment  with  hydrous  wool  fat  as  a 
basis. 

Linctus. — This  has  honey,  treacle,  or  some  other  thick 
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an  aErS0,Uti0nS  8pr^ed  into  the  by  means  of 

llltiiuii  Ppffr-f i0D  t0,be  appHecl  as  an  ointment, 
as  a  fasis      "-~PaStllS  ai'e  loZ6nges  ha™g  glyco-gelatin 
Perles  are  small  gelatin  capsules 

P0SitScTan7,^ff 68  ? -ef°f  PrePar*tiona  made  like  sup- 
posiioneb,  and  introduced  into  the  vagina 

ing  S£^itiSaWfa  ^  P™t- 
Tablets  or  Tabloids.-Solid,  disc-like  or  lenticular 
bodies  made  by  compression.    They  are  very  pomilar  but  are 

aie  iouncl  m  the  feces  quite  unaltered. 

withTu^v  rfi0neS         iQtimate  mistures  of  substances 

inhaSroT^d^8  P™*™41™"™  »**  for  the 
basis^S^Se^  iS  aPP^to-ointment  the 

PHARMACOLOGY  AND  THERAPEUTICS. 

Before  describing  the  actions  and  uses  of  drugs' 
we  must  consider  the  manner,  quantity,  and  form  in 
which  to  give  them. 

MODES  OP  ADMINISTEATION  OF  DEUGS. 

(a)  Into  the  blood-vessels  by  injection.  This  method 
is  rarely  used  in  man,  except  that  a  saline  solution  (rather 
more  than  a  teaspoonful  of  common  salt  to  the  pint  of 
sterilized  water  at  the  temperature  of  the  body)  is  injected 
into  the  veins  in  cases  of  great  collapse. 

(b)  Into  the  subcutaneous  tissues  by  hypodermic 
injection.  The  skm  of  the  patient,  where  it  is  l'ax,  should  be 
raised  between  the  thumb  and  forefinger  of  the  operator's  left 
hand  ;  the  skin  of  the  forearm  is  often  selected.    In  his  right 

fa  .^eita*es. a  Perfectly  clean  syringe  containing  the  quantity 
oi  fluid  to  be  injected,  and  fitted  with  an  aseptic  hollow  silver 
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needle,  which  is  thrust  under  the  raised  piece  of  skin,  but  not 
into  the  muscles,  for  about  an  inch,  care  being  taken  to  avoid 
wounding  a  vein.  The  syringe  is  slowly  emptied,  then  withdrawn, 
and  the  thumb  pressed  lightly  upon  the  seat  of  injection  for  a 
few  seconds.  The  advantage  of  this  method  is  that  the  drug 
is  surely  and  quickly  absorbed.  The  fluid  used  must  not  con- 
tain solid  particles,  nor  be  irritating,  or  abscesses  will  result ; 
it  must  be  aseptic,  and  therefore  if  it  is  not  freshly  prepared 
it  may  contain  a  little  carbolic  acid— or,  better  still,  boracic 
acid,  for  this  is  non-poisonous  and  non-irritating.  The  bulk 
injected  should,  if  possible,  be  about  five  minims.  For  injec- 
tions that  are  not  in  constant  use  it  is  advisable  to  keep  the 
drugs  in  the  form  of  lainelke,  and  to  dissolve  one  in  a  few 
minims  of  water  as  required.  Mercurials  are  occasionally 
injected  directly  into  muscles  (see  p.  213). 

(c)  Into  serous  cavities  by  injection.  This  method  is 
rarely  used  in  man  except  when  the  object  is  to  wash  out,  with 
saline  solution,  a  serous  cavity,  as  the  pleura,  which  has  been 
opened,  or  to  produce  adhesive  inflammation,  as  in  the  injec- 
tion of  irritants  into  the  tunica  vaginalis. 

(d)  Into  mucous  cavities. — Drugs  are  most  frequently 
given  by  the  mouth,  to  be  absorbed  from  the  mucous  mem- 
brane of  the  stomach  or  intestines,  but  the  rate  of  absorption 
is  much  slower  than  from  the  subcutaneous  tissue,  and  will 
depend  upon  whether  the  drug  is  readily  soluble  in  the  gastro- 
intestinal secretions,  and  whether  it  is  given  on  an  empty 
stomach,  in  which  case  it  will  be  quickly  absorbed  ;  or  on  a  full 
one,  when  it  will  be  slowly  absorbed.  Some  drugs,  given  by  the 
mouth  and  absorbed  from  the  stomach  or  intestines,  probably 
never  reach  the  general  circulation,  as  they  are  excreted  in 
the  bile  by  the  liver.  The  drug  should  be  in  a  pleasant  palatable 
form,  and,  generally,  so  combined  as  not  to  irritate. 

Drugs  are  sometimes  given  by  the  rectum — in  a  solid 
form  as  suppositories,  in  a  liquid  form  as  enemata  or 
clysters ;  but  they  are  neither  dissolved  nor  absorbed  here  so 
quickly  as  in  the  upper  part  of  the  gastro-intestinal  canal. 

For  local  effects  they  may  be  given  by  the  urethra  or 
vagina  (injections,  bougies,  pessaries),  or  by  the  re- 
spiratory passages  (inhalations,  cigarettes,  sprays, 
or  nebulae  for  inhaling)  ;  insufflations  for  blowing  into 
the  throat  and  larynx ;  pigmenta,  gargles,  lozenges,  for 
a  local  effect  on  the  mouth  and  pharynx  ;  nasal  douches 
for  the  nose.  For  sprays  an  atomizer  is  required.  Sometimes 
volatile  drugs,  as  chloroform  or  amyl  nitrite,  are  inhaled  for 
their  general  effect. 

(e)  By  the  skin.— Some  drugs  may  be  absorbed  from  the 
skin  if  mixed  with  some  fatty  substance.    In  this  way  mercury 
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may  be  absorbed  by  being  rubbed  in  ;  but  drugs  are  ehipflv 
applied  to  the  skin  as  ointments,  plasters,  &0%  Seir teal 

washes^  ai'e  alS°  aPPHed  t0  thG  Gye  and  ear  as  droPs 

DOSES. 

the  It  S&0!,d0B.eS  k  term1ed  P°sology.  In  determining 
mind  followiag  considerations  have  to  be  borne  in 

f  }'  Afe-.— The  adult  dose  is  that  for  a  person  between 
twenty  and  sixty  years  old.  1  ueiween 

For  children  under  twelve  add  twelve  to  the  age  and 
divide  the  age  by  the  number  thus  obtained.  Thus  for a child 
aged  eight  the  dose  will  be  8-4=|  0f  an  adult  cW  From 
twelve  to  sixteen  years  from  i  to  |  of  the  adult  dose  is  required 
and  from  seventeen  to  twenty  years  from  a  to  *.  TheJ  ' 
exceptions  to  this  rule  for  individual  drugs ;  ^children  take 
iron  cod  liver  oil,  arsenic,  and  chloral  very  well,  but  they  can 
take  only  very  small  doses  of  opium. 

Above  sixty  years  of  age  the  dose  should  slightly  diminish 
as  age  increases. 

2.  Weight.— In  pharmacological  experiments  the  dose 
should  always  be  expressed  as  a  proportion  of  the  weight  of  the 
animal.  In  man  the  weight  is  not  often  considered,  for  it 
depends  so  much  upon  bone  and  fat,  which  are  not  active  tissues  • 
but,  as  a  rule,  women  require  rather  a  smaller  dose  of  medicine 
than  men. 

3.  Habit.  A  man  who  is  constantly  under  the  action  of 
a  drug  becomes  very  insusceptible  to  it.  Thus  an  opium  eater 
requires  enormous  doses  of  opium  to  produce  any  effect  A 
person  who  habitually  takes  purgatives  requires  very  strong 
ones  to  open  the  bowels. 

4.  Idiosyncrasy.— The  susceptibility  to  drugs  varies  very 
much.  Some  persons  are  salivated  by  minute  doses  of  mercury 
others  bearit  very  well,  andthereis  hardly  a  drug  towhich  -some 
people  are  not  either  exceptionally  indifferent  or  susceptible. 

5.  Time  of  Administration.— Drugs  all  act  to  greatest 
advantage  when  given  so  that  their  effect  will  be  produced  at 
its  natural  time.  Thus  soporifics  act  best  when  given  in  the 
evening,  slowly  acting  purgatives  when  given  overnight, 
quickly  acting  ones  when  given  before  breakfast,  ergot  when 
given  during  labour. 

6.  Mode  of  Administration.— We  have  seen  tha  t  drugs 
are  rapidly  absorbed  from  the  subcutaneous  tissues.  Therefore 
a  smaller  dose  is  required  for  subcutaneous  injection  than  when 
the  same  drug  is  given  by  the  mouth,  for  absorption  is  slow 
from  the  upper  gastro-intestinal  tract.  It  is  usually  slower 
still  from  the    rectum,   but   there   are  many  individual 
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differences  with  different  drugs ;  thus  strychnine  is  not 
absorbed  from  the  stomach,  but  is  readily  taken  up  from 
the  pharynx  and  rectum,  but  prussic  acid  is  readily  absoibed 
from  the  stomach.  Also  certain  drugs  are  excreted  by  the 
liver  or  destroyed  in  it  when  given  by  the  stomach.  Other 
things  being  equal  absorption  takes  place  quickly  with  an 
empty,  slowly  with  a  full  viscus. 

7  Mental  Emotion.— Sometimes  if  the  patient's  mind 
is  particularly  fixed  on  the  action  of  the  drug  a  small  dose  is 
powerful.  For  example,  often,  if  the  patient  is  convinced  he  wi  1 
sleep  a  very  small  dose  of  morphine  is  all  that  may  be  required. 

8  Temperature.— As  the  action  of  the  drug  on  the 
organism  is  often  partly  chemical,  the  temperature  must,  m 
cofd-blooded  animals  and  excised  structures,  as  muscle,  etc., 
help  to  determine  its  action  ;  but  the  temperature  of  man  varies 
within  so  few  degrees  that  this  is  not  an  important  factor  m 
medicine. 

9.  Preparation  of  Drug1.— A  smaller  close  of  a  soluble 
preparation,  as  a  tincture,  will  be  required  than  of  a  solid 
preparation,  as  a  pill,  which  will  have  to  be  slowly  dissolved 
before  absorption. 

10.  Rate  of  Excretion.— It  is  obvious  that,  other  things 
being  equal,  a  smaller  dose  will  be  required  of  a  drug  that  is 
slowly  excreted  than  of  one  which  is  rapidly  excreted. 

11.  Cumulative  Action. — Sometimes  it  is  found  that 
if  a  person  has  been  taking  a  drug  regularly,  but  without 
the  production  of  any  toxic  symptoms,  these  will  suddenly 
develope.  This  is  said  to  be  due  to  the  cumulative  action  of  the 
drug.    It  may  be  caused  by  the  following  circumstances : 

(a)  The  drug  may  be  absorbed  more  rapidly  than  it  is 
excreted.  This  is  the  cause  of  the  cumulative  action  of 
mercury  and  lead,  both  of  which  are  excreted  with  difficulty  by 
the  kidney. 

(b)  There  may  be  a  sudden  arrest  in  the  excretion  of  the 
drug. -It  has  been  suggested  that  digitalis  and  strychnine,  when 
the  quantity  of  them  in  the  tissues  reaches  a  certain  amount, 
contract  the  renal  vessels,  and  hence  excretion  is  arrested. 

(c)  It  is  possible  that,  owing  to  an  alteration  in  the  intes- 
tinal contents,  a  drug  which  was  previously  very  slowly  dis- 
solved becomes  quickly  dissolved,  and  hence  rapidly  absorbed. 

12.  Disease. — The  physiological  action  of  drugs,  and 
consequently  the  dose,  are  profoundly  modified  by  disease. 
For  example,  a  patient  with  peritonitis  will  bear  enormous 
closes  of  opium.  Antipyretics,  which  do  not  affect  a  normal 
temperature,  powerfully  depress  a  febrile  temperature. 

13.  Species. — Different  animals  are  often  able  to  with- 
stand largely  different  doses.  Thus  birds  are  very  tolerant  to 
opium,  herbivora  to  atropine,  and  hedgehogs  to  many  poisons, 
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e.g.  cantharides,  and  white  rats  are  much  more  tolerant  thnn 
brown  to  vanou    toxins_    Tfaig  must  upi^ffereS 
chemical  composition  of  the  tissues  of  various  animals 
PRESCRIBING. 
The  more  complex  prescriptions  consist  of— 

ill  m!16  ?*sis'  or  Principal  active  ingredient. 

)i(  ™  6  ^dJ4vans-  or  that  which  assists  its  action. 

2   S6  Sornefns'  or  ^at  which  corrects  its  operation. 

an  aSLSTe  ^  °r  M 

„,.^ks  objec1t  °f  every  Prescription  is,  if  possible,  to  cure 
quickly,  safely,  and  pleasantly.  For  example,  in  Pilula  Colo 
cynthidis  etHyoscyami  the  colocynth  is  the  basis,  the  aloes  and 
scammony  form  the  adjuvans,  and  the  extract  of  hyoscyamus 
is  the  corrigens  to  prevent  the  griping.  In  Mistura  Cretaa  the 
cinnamon  water  is  the  vehicle.  Many  drugs  do  not  require 
anything  to  assist  their  action  or  correct  their  operation. 

Incompatibility  of  ingredients  should  be  par- 
ticularly avoided  m  prescriptions.  There  are  three 
kinds  of  incompatibility : 

(a)  Chemical  Incompatibility.  Usually  when  chemical 
incompatibility  occurs  in  a  prescription,  it  is  due  to  inter- 
action between  two  soluble  salts  leading  to  the  formation  of 
another  salt.  Sometimes  chemical  incompatibility  is  en- 
countered designedly,  for  example,  perchloride  of  mercury 
is  often  prescribed  with  potassium  iodide,  mercuric  biniodide 
is  formed,  but  is  kept  in  solution  by  the  excess  of  potassium 
iodide.  Often,  however,  in  careless  prescriptions,  the  inter- 
action of  soluble  salts  leads  to  the  formation  of  a  salt  which 
is  insoluble  in  the  mixture,  and  a  precipitate  falls  to  the 
bottom  of  the  bottle.  It  is  important  to  remember  that 
glucosides  should  not  be  ordered  with  free  acids,  which 
decompose  them ;  nor  alkaloids  or  alkaloidal  salts  with 
alkalies,  alkaline  salts,  tannic  acid,  iodides,  or  bromides,  for  they 
precipitate  them.  Failure  to  remember  this  has  caused  death, 
all  the  alkaloid  being  swallowed  in  the  last  dose  in  the  bottle. 

With  the  following  drugs  it  is  particularly  difficult 
to  avoid  chemical  incompatibility : 
Antipyrin. 

Chlorine  in  solution. 
Iodine  in  solution. 


Liquid  preparations  of  Iron. 
Lead  salts. 
Zinc  salts, 
silver  salts. 


Mercuric    Chloride  (especi- 
ally). 
All  Iodides. 
All  Bromides. 
Potassium  Permanganate. 
Potassium  Acetate. 
Nitrites. 
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Tannic  Add.  ,  Mineral  ^ 

Gal  he  Acid  !  Liquor  Potass*. 

AcidumHydrocyanieumDilu-    Quinine  Sulphate. 

m<  i  Guaiacum  Tincture. 

Substances  rich  in  oxygen,  as  chlorates,  iodates  per- 
manganates, picrates  nitrates,  and  bichromate;,  snoSd not 
be  mixed  with  readily  oxidizable  substances,  such  as 
charcoal,  sulphur,  iodine,  carbolic  acid,  glycerin,  turpen  ine 

f,,v0Pf0iSwOUS  comP?unds  may  be  formed  by  the  admix- 

,  L  nf  l5Sr?CefS  S  r?tl0U  ;  Potas^  chlorate  and  the 
syrup  of  iodide  of  iron  hberate  iodine,  dilute  hydrocyanic  acid 
and  calomel  form  cyan.de  of  mercury,  potassium  chlorate  and 
potassium  iodide  form  at  the  temperature  of  the  body  a 
poisonous  compound,  probably  potassium  iodate.  Death  has 
occurred  owing  to  patients  having  taken  some  of  these  care- 
less  prescriptions. 

r.  ii  ir.1aim!xtul',e'  ^compatibles  are  inevitable,  they  should 
both  be  diluted  with  the  vehicle  before  they  are  added  to  each 
other.  _  The  careful  prescriber  will  avoid  combining  any  of  the 
above  incompatible  substances. 

(b)  Physical  Incompatibility.— -This  occurs  when  the  mix- 
ture  of  the  substances  will  not  form  a  clear  solution  ;  e.g. 
insoluble  powders  and  oils  will  not  mix  with  water,  the  addition 
of  which  to  some  spirits  and  all  resinous  tinctures,  and  to  liquid 
extract  of  male  fern,  causes  a  precipitate  ;  an  acid  mixture  is 
flavoured  with  liquorice,  but  the  acid  precipitates  glycyrrhizin  ; 
an  alcoholic  solution  added  to  chloral  causes  all  the  chloral  to 
rise  to  the  top. 

In  such  cases  the  solution  may  be  thickened  so  that  the 
precipitate  is  suspended  in  it  to  form  a  suspension  or  an 
emulsion,  but  even  then  the  mixture  must  be  shaken  before'a 
dose  is  taken.  Mucilage  of  acacia  is  the  best  suspending 
agent.  The  substances  incompatible  with  it  are  mentioned  on 
p.  6.  Tragacanth  is  often  preferred,  for  it  keeps  better  than 
acacia  ;  the  addition  of  a  little  almond  oil  improves  the  appear- 
ance of  the  mixture.  It  is  used,  for  example,  to  suspend  the 
guaiac  resin  in  Mistura  Guaiaci.  Indian  Gum  resembles  acacia. 
1  pt.  of  most  fixed  oils  requires  M.  Acacia?  f  pt.,  water  1  pt. 
1  pt.  of  balsam  of  Peru  „  2       „  11 

1  pt.  of  oil  of  turpentine  ,,  l       fJ  l 

Sometimes  yolk  of  egg  or  milk  is  employed  to  form  an  emul- 
sion or  suspension.  Liquor  Potassse  much  facilitates  the 
admixture  of  fixed  oils  and  water.  This,  for  example,  is  the 
object  of  the  Liquor  Potassas  in  Mistura  Olei  Eicini  of  B.  P. 
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1885.  It  often,  however,  acts  chemically  on  the  ingredients 
of  the  prescription.  Tincture  of  quillaia  and  tincture  _  of 
senega,  as  they  contain  saponin  (q.v.),  aid  the  emulsification 
of  any  oil.  Light  carbonate  of  magnesium  is  employed  to  aid 
the  diffusion  of  an  oil  in  water,  as  in  Vapor  Olei  Pini  Sylvestris 
of  B.  P.  1885.  Eesinous  tinctures  require  an  emulsifying  agent ; 
an  equal  part  of  mucilage  of  acacia  is  the  best.  The  suspen- 
sion of  oil  of  turpentine  in  mucilage  of  acacia  is  a  very  common 
non-official  example  of  an  emulsion. 

(c)  Pharmacological  Incompatibility ;  e.g.  the  combina- 
tion of  purgatives  with  astringents.  Sometimes  this  is  inten- 
tional, as  in  the  occasional  addition  of  atropine  to  a  hypodermic 
solution  of  morphine.  After  the  description  of  each  drug,  those 
that  are  incompatible  with  it  will  be  enumerated. 

THE  PRESCRIPTION. 
The  details  of  a  prescription  should  be  written 
in  the  following  order  : 

The  first  part  is  the  Superscription,  which  is  the  sign  Ijt, 
an  abbreviation  for  Eecipe,  "  Take." 

The  second  part  is  the  Inscription,  consisting  of  the  names 
of  the  drugs  in  the  genitive  case  (the  vehicle  in  the  accusative 
if  "  ad"  is  used  with  it),  and  their  doses  in  the  accusative. 

The  third  part  is  the  Subscription,  that  is  to  say,  the 
directions  to  the  dispenser.  This  in  England  and  most  other 
countries  is  written  in  Latin,  but  in  France  and  the  United 
States  it  is  in  the  native  language. 

The  fourth  part  is  the  Signature,  that  is  to  say,  the  direc- 
tions to  the  patient  (from  L.  "  Signetur,"  let  it  be  labelled). 
This  is  written  in  English. 

The  fifth  part  consists  of  the  doctor's  name  or  initials  at 
the  bottom  on  the  right,  the  patient's  name  at  the  bottom  on 
the  left,  and  under  it  the  date  ;  thus  : 

Superscription. — 

Inscription. — Tinctura:  Ferri  Perchloridi  gii j  (basis). 

Quininre  Hydrochloridi  gr.  xxx  (adjuvans). 

Magnesii  Sulphatis  (corrigens), 

Glycerini,  aa  jij  (corrigens). 

Infusum  Quassire  ad  gviij  (excipient). 
Subscription. — Fiat  mistura. 

Signature.—  Take  onetablespoonful  three  times  a  day,  two 
hours  after  meals.  A.  B.  C.  (doctor's  initials). 

William  Smith,  Esq.  (patient's  name). 
16th  June,  1891  (date). 

d  2 
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viated^hS^*0"8'- °ften        prescriPtion  would  be  abbre- 
Bo    Tinct.  Fer.  Perchlor.  5iij. 
Quin.  Hydrochlor.  5ss. 
Mag.  Sulphat., 
Glycer.,  aa,  gij. 
Inf.  Quas.  ad  gviij. 
F.  m. 

Take  one  tablespoonf  ul  thrice  a  day,  two  hours  after  meals 
William  Smith,  Esq.  ABC 
16th  June,  1891. 
s,  sa,  and  fs  are  abbreviations  for  semi,  a  half,  and  aa  for  ana 
of  each.  ' 
The  following  is  a  prescription  for  a  pill : 
Ijc    Extracti  Nucis  Vomica?  gr.  \. 
Extracti  Euonymi  Sicci  1 
Aloini  jaagr./s. 

Hydrargyri  Subchloridi  gr.  j. 
Extractum  Hyoscyami  Viride  ad  gr  v 
Fiat  pilula.    Mitte  24. 

Take  one  immediately  before  dinner  every  evening 
William  Smith,  Esq.  A  B  C  ' 

11th  Nov.,  1898. 
It  will  be  observed  that  the  quantities  in  the  prescription 
are  for  one  pill  only,  and  the  chemist  is  directed  to  send  24. 
Often,  however,  the  prescription  is  written  with  the  quantity 
of  each  ingredient  necessary  to  make  the  full  number  of  pills 
Thus :  1  ' 

Bo    Extracti  Nucis  Vomica?  gr.  vj. 
Extracti  Euonymi  Sicci  1  __ 
Aloini  )  aa  «r-  X1J- 

Hydrargyri  Subchloridi  gr.  xxiv. 
Extractum  Hyoscyami  Viride  ad  gr.  cxx. 
Fiant  pilulaj  24. 

Take  one  immediately  before  dinner  every  evening. 
William  Smith,  Esq.  A.  B.  C. 

11th  Nov.,'1898. 

Prescriptions  for  powders  are  also  written  in  either  way. 
The  following  is  a  metric  prescription  such  as  would  be 
used  on  the  Continent.    The  quantities,  either  of  fluids  or 
solids,  are  expressed  in  grammes,  so  that  the  abbreviation 
gm.  for  this  word  is  omitted. 

Bo    Magnesim  Sulphatis      .       .  .30 
Acidi  Sulphurici  Diluti  .       .  .0*6 
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Syrupi  Limonis     .       •       •  .30 

Aquoe  180 

Fiat  haustus. 

To  be  taken  on  rising  in  the  morning. 

William  Smith,  Esq.  A.  B.  C. 

22  Jan.,  1900. 

The  medicine  may  be  prescribed  as  a  pill  when  it  is 
required  that  the  patient  shall  carry  it  about  with  him,  when 
only  a  small  dose  is  needed,  when  it  is  desirable  that  it  shall  act 
slowly,  when  it  is  required  to  act  on  the  lower  bowel,  when  it 
is  insoluble  or  nauseous,  or  when  it  is  difficult  to  prescribe  in 
the  liquid  form.  Kaolin  is  the  best  basis  for  substances,  as 
permanganate  of  potassium,  which  are  decomposed  by  con- 
tact with  organic  matter. 

Oils,  and  volatile,  deliquescent,  or  bulky  substances  should 
not  be  prescribed  as  pills,  as  they  require  much  solid  excipient ; 
nor  should  pills  be  used  for  substances  required  to  act  imme- 
diately. Insoluble  or  very  nasty  powders  are  often  best  given 
in  cachets. 

If  it  is  required  to  give  the  drug  in  an  effervescing  draught 
or  mixture,  an  alkaline  carbonate  is  prescribed  with  the 
mixture  containing  the  drug,  while  a  solution  of  citric  acid 
(q.v.)  or  tartaric  acid  (q.v.)  is  prescribed  in  a  separate  bottle. 
A  dose  from  one  bottle  is  mixed  with  a  dose  from  the  other, 
the  acid  acting  on  the  carbonate  liberates  carbonic  acid  gas, 
hence  the  mixture  effervesces.  It  should  be  drunk  before 
effervescence  has  passed  off. 

Abbreviations  should  be  employed  as  little  as  possible. 
Serious  mistakes  have  happened  because  the  abbreviations  have 
been  ambiguous.    The  following  are  especially  to  be  avoided  : 
Acid.  Hydroc.  (may  be  either  Acidum  Hydrochloricum  or 

Acidum  Hydrocyanicum). 
Ext.  Col.  (       ,,       ,,     Extractnm  Colchici  or  Ex- 

tractum  Colocynthidis). 
Hyd.  Chlor.      (       ,,       ,,     Calomel,    Corrosive  subli- 
mate, or  Chloral  hydrate). 
Hyd.  (       „       „     Hydrargyrum,  Hydras,  Hy- 

driodas,  Hydrochloras, 
Hydrochloridum,  or  Hy- 
drocyanicus). 

Sulph.  (       „       ,,     Sulphur,  Sulphide,  Sulphate, 

or  Sulphite). 

Sometimes  the  signature  is  written  in  Latin,  and  it  is  often 
abbreviated.  A  list  of  such  abbreviations  is  given  in  the 
appendix. 
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out  m  the  prescript  on  on  r>         tlm  fe„ii,    *  1  • 

time  to  dry.  (3)  Solution  by  heat  should  not  be  used  if  more 
of  the  salt  is  ordered  than  will  dissolve  in  cold  water    In  Zh 

suchai  oTet  toST**  (4)  ,With  flHkls'  ™as™  S 
sucli  an  ou  ei  that  the  measure-glass  shall  be  finally  rinsed  out 

with  the  vehicle.    (5)  Use  glass  scale  pans.    (6)  Sea n  and  mi 

away  everything  directly  after  use.    (7)  If  in  the  sHghtest donb 

ask  the  prescnber     (8)  If  finally  the  prescription  contains any 

insoluble  matter,  label  "Shake  the  bottle."    (9  JH 

bS8  V^PT°fTn°US;  Iab!el  tt  SUCh  a»d  ™  *  distinc  ive 
bottle.    (10)  If  for  outward  application  only,  say  so     (11)  In 

ltSr/th^?11068  trrUy  inco™Patible,  if  thereYs  iny 
likelihood  that  the  new  body  formed  is  dangerous,  communicate 
with  the  prescnber  before  dispensing  (eg.  potassium  iodide 
prescribed  with  Spirit™  Athens  Nitrosi  forms  free  iodine 
alkaloids  are  precipitated  by  alkalies).  Should  there  be  no  such 
reason  against  dispensing  the  prescription,  keep  the  incom- 
patib  es  as  far  apart  as  possible  by  diluting  each  with  the 
vehicle  before  mixing. 

PHARMACOLOGICAL  AND  THERAPEU- 
TICAL ACTIONS. 

When  the  action  of  a  drug  is  spoken  of,  the 
physiological  action  is  usually  understood. 

The  primary  action  is  that  due  to  the  unaltered  dm"  • 
e.g.  the  emetic  action  of  sulphate  of  zinc. 

The  secondary  action  is  that  due  to  compounds  formed 
from  the  drug  whilst  it  is  in  the  body  ;  e.g.  the  antiseptic 
effect  on  the  urine  of  Uva  Ursi  taken  by  the  mouth  is  by  some 
thought  to  be  due  to  the  fact  that  arbutin,  the  active  principle 
of  Uva  Ursi,  is  in  its  passage  through  the  kidney  decomposed 
into  aglucosideand  hydroquinonc,  and  the  latter  is  a  powerful 
antiseptic. 
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The  direct  or  local  action  of  a  drug  is  that  produced 
on  any  organ  with  which  it  comes  in  contact ;  e.g.  the  can- 
tharidin  in  cantharides,  in  being  excreted  through  the  kidneys, 
causes  inflammation  of  them. 

The  indirect  or  remote  action  is  a  secondary  effect, 
the  result  of  the  direct  effect ;  e.g.  urari  paralyses  the  respira- 
tory muscles,  consequently  the  blood  becomes  venous,  and 
therefore  convulsions  take  place.  In  this  case  the  venosity 
of  the  blood  and  the  convulsions  are  each  of  them  indirect 
actions  of  urari. 

It  is  clear  that  among  drugs  acting  on  the  same  parts,  the 
total  effect  will  depend  very  much  upon  which  part  is  first 
affected.  For  example,  atropine  and  urari  will  paralyse  motor 
nerves,  but  atropine  first  affects  the  terminations  of  the  vagus, 
and  only  late  in  its  action  the  motor  nerves  of  the  voluntary 
and  respiratory  muscles ;  hence  paralysis  and  asphyxia  are 
late  symptoms,  and  a  rapid  pulse  is  an  early  symptom.  Urari, 
however,  early  affects  the  nerve-endings  of  the  voluntary  and 
respiratory  muscles,  and  the  heart  towards  the  end;  therefore 
asphyxia  and  paralysis  occur  early,  and  a  rapid  pulse  is  a  late 
symptom. 

Relation  between  Chemical  Constitution  and 
Physiological  Action. — There  is  no  doubt  that  the  phy- 
siological action  of  a  drug  often  depends  upon  its  chemical 
constitution.  Naturally,  substances  which  are  broken  up  in 
the  body  in  such  a  way  as  to  lead  to  the  liberation  of  a  common 
element  or  group  will  have  a  similar  action.  The  action  of 
a  drug  also  depends  upon  electrolytic  dissociation  of  its  solu- 
tions, and  then  the  effect  depends  upon  which  ion  is  the 
more  poisonous.  For  example,  the  hydrochloride  and  sul- 
phate of  strychnine  will  have  the  same  action  owing  to  the 
intensity  of  action  of  the  strychnine  ion,  and  because  the 
chlorine  and  sulphate  ions  can  be  disregarded,  for  the  animal 
would  be  killed  by  the  strychnine  ion  before  enough  of  the 
chloride  or  sulphate  ions  could  be  given  to  have  any  influence. 
But  with  sodium  chloride  and  sodium  sulphate  the  action  is 
quite  different,  because  the  sodium,  being  almost  harmless 
sufficient  quantity  of  the  drugs  can  be  given  for  the  chlorine 
and  sulphate  ions  to  have  their  separate  effects. 

Instances  in  which  chemical  constitution  obviously  in- 
fluences action  are  the  similarity  of  effects  of  nitrites,  the  fact 
that  all  chlorides,  bromides,  and  iodides  of  ethane  and  methane 
arc  anaesthetic,  the  similarity  of  action  of  iodides  of  many 
metals  and  the  similarity  of  action  of  bromides  of  many  metals. 

Substitution  of  one  radical  for  another  in  organic  com- 
pounds often  strikingly  modifies  their  action;  for  example,  if 
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strychnine,  brucme,  and  thebaine  are  converted  into  rnethvl 
strychnine,  methylbrucine,  and  methylthebaine,  the  convu hive 
action  of  each  of  the  first  three  substances  is  replaced  bv  a 
paralysing  action.  The  effect  of  substitution  may  be  also  well 
seen  m  the  various  derivatives  of  atropine  and  cocaine  In 
m  the  relation  of  aeonitine  (q.v.)  to  benzaconine  andlconh  e 
Another  very  interesting  case  in  point  is  that  methyl  glucoside 
is  sweet,  ethyl  glucoside  is  somewhat  sweet,  phenyl  glucos  de 
is  bitter,  and  benzyl  glucoside  is  intensely  bitter 
_      Sometimes  the  position  of  the  radicals  in  the  molecule 
13  of  great  physiological  importance:  thus  resorcin  (meta- 
dihy,  roxybenzene  is  very  sweet,  whilst  pyroeatechin  (ortho- 
dihydroxybenzene)  is  bitter.  v 

Sometimes  the  molecular  weight  appears  to  influence  the 
ntens, ty  of  action  for  the  relative  toxicity  of  various  alcohols 
is  as  follows  :  methyl  alcohol,  0-8;  ethyl  alcohol,  1-0;  propyl 
alcohol,  2-0  ;  butyl  alcohol,  3-0  ;  amyl  alcohol,  4-0 

The  difficulty  of  the  whole  subject  is,  however,  so  great 
that  it  is  impossible  at  present  to  lay  down  any  laws  suffi- 
ciently general  to  be  of  any  use  to  the  beginner.  It  must  be 
remembered  that  dissimilarity  of  action  is  often  more  apparent 
than  real,  tor  it  may  be  due  to  varying  solubility,  digestibility 
rate  of  absorption,  rate  of  elimination,  or  rate  of  osmosis,  also 
to  the  organ  which  happens  to  be  first  affected,  and  the  degree 
to  which  the  drug  can  dissolve  the  constituents  of  tissues 

Relation  between  Physical  Condition  and  Physio- 
logical Action. -The  physical  condition  must  obviously 
influence  the  action.    For  example,  a  volatile  drug  can  act 
directly  on  the  respiratory  mucous  membrane,  and  it  can  be 
absorbed  very  rapidly.    Drugs  insoluble  in  the  gastrointes- 
tinal fluids  act  very  slowly  unless  given  in  solution.  Again, 
the  rate  and  direction  of  diffusion  must  depend  upon  whether 
the  solution  of  the  drug  is  isotonic,  hypotonic,  or  hypertonic 
as  regards  the  fluid  with  which  its  solution  is  diffusing.  But 
often  the  action  of  physical  laws  is  apparently  interfered 
with  by  selective  action  of  cells,  in  which  case  the  drug  must 
enter  into   chemical  combination  with  the  affected  cells. 
Sometimes  this  selective  action  is  very  striking ;  for  example, 
alcohol  and  lead  both  produce  peripheral  neuritis,  but  alcohol 
chiefly  affects  the  anterior  tibial  nerve,  whilst  lead  the  musculo- 
spiral.    Inasmuch  as  the  results  of  diffusion  are  best  seen 
with  solutions  of  salts  of  alkaline  metals,  effects  on  the  body 
which  result  from  diffusion  are  said  to  be  due  to  "  salt  action." 

Drugs  may  be  classified  according  to  the  parts  on  which 
they  act,  and  before  describing  each  individual  drug,  a  classifi- 
cation on  this  principle  will  be  given. 
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Division  I.— Drugs  acting  upon  Organisms 
wliiSi  infest  the  Human  Body,  or  upon 
Processes  going  on  outside  it. 

Antiseptics  are  drugs  which  arrest  putrefaction, 
either  by  preventing  the  growth  of,  or  completely 
destroying,  the  micro-organisms  on  which  decomposi- 
tion depends.  Some  authors  limit  the  use  of  the 
word  to  those  drugs  which  prevent  the  growth  of 
micro-organisms,  and  call  those  substances  which 
destroy  the  micro-organisms  disinfectants. 

Statements  are  most  discordant  as  to  whether 
certain  substances  are  antiseptics,  and  as  to  the 
strength  of  their  antiseptic  power.  This  is  because 
antiseptics  act  differently  on  different  organisms; 
and  the  distinction  has  not  been  drawn  between  pre- 
venting the  growth  of  and  destroying  micro-organisms. 
Also  because  the  power  of  antiseptics  depends  upon 
the  temperature  at  which  they  act,  the  medium  m 
which  they  are  dissolved,  the  strength  of  the  solu- 
tion, the  time  given  them  to  act,  and  the  number  of 
micro-organisms  present  in  the  substance  to  which 
they  are  added. 

To  properly  test  the  value  of  an  antiseptic  the 
above  conditions  must  be  noted.  All  instruments 
and  substances— except  the  fluid  containing  the 
micro-organisms  to  be  tested — are  heated  so  that 
any  adventitious  micro-organisms  are  destroyed. 
A  cultivating  medium,  such  as  agar-agar  _  jelly, 
in  which  the  micro-organisms  will  grow,  is  se- 
lected, and  two  test-tubes,  each  containing  some  of 
it,  are  taken ;  to  one  of  these  the  supposed  anti- 
septic is  added.  Some  fluid  containing  the  micro- 
organisms is  then  added  to  both  test-tubes  ;  both 
are  plugged  with  sterilized  cotton  wool  to  prevent 
the  entrance  of  germs  from  the  air,  and  it  is  observed 
whether  the  micro-organisms  will  grow  in  the  tube 
containing  no  antiseptic,  but  not  in  that  contain- 
ing the  antiseptic.  As  the  power  of  an  antiseptic 
depends  on  so  many  circumstances,  no  exact  order  of 
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between  200°  and  300°  ?  7  01-  Jw  ^  a  ^  *  chambel'  * 
does  not  penetrate  the  spo'res  nearfv  a,  Zu  ^''^  ^  air 
interior  of  the  rolls  of  thrill  J<  J.  TU  as  moist-  aud  foe 
steam  under  pressure  mav  be  "  ^7  f ts  heated  a*  *U, 
useful  way  i^tt  boil  ?hT infer ^  ^  Anoth^ 
instruments  are  di  °nfe^d  t  2  ^     Watel>-  **** 

too  itritlto™       *"<1  5' l0du,e  are  »s  they  „e 

0.  Naphthol. 

7.  Oleum  Eucalypti  has  been  used  in  surgery 

8.  Carbolic  acid  is  largely  used  7 

ordinary^""116'  ^  10>  SaliCylic  acid  are  to°  expensive  for 

12  •  c™nIy  used  to  dust  wounds,  etc. 

13  CMnliT   ?  U?6d  f0r  ^aDy  SU1'Sical  Purposes. 
PPiiS^I.S!^   14'  P~^-te  of 

gvedientSlSr' hydr°ffen'  ^  iS  the  ^  *' 

^!S^s^^srA  by  the  burning  °f 

on  n7-  ,Cre°s?te'  18>  Benzoin,  19,  Sulphate  of  zinc 
20,  Oxide  of  iron,  21,  Lime,  22,  Thymol,  23,  Alcohol] 

ScSiS,°f  T°1U'  25;  BalSam  °f  Peru>  2C>  Potassium 
Diclu ornate,  are  none  of  them  much  used. 

rm  Cre1°.li">  Lysol>  Izal,  Chinosol  and  Formaldehyde 
(iormalin)  are  not  pharmacopoeial,  but  they  are  powerful 
and  much  employed.  yuwuui 

Dixon  gives  the  following  useful  classification  of  the  way 
in  which  antiseptics  act:—  "> 
{a)  Salt  action.    These  by  osmosis  extract  water  from 
micro-organisms  and  so  kill  them,  e.g.  common 
salt  (used  for  preserving  meat)  and  sugar  (for  pre- 
serving fruit). 
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(b)  Oxidation,  e.g.  potassium  permanganate,  and  chlorine, 

bromine  and  iodine  in  the  presence  of  water  by 
abstracting  hydrogen. 

(c)  Seduction,  e.g.  formic  aldehyde  and  sulphur  dioxide 

in  the  presence  of  water. 

(d)  Precipitation  of  proteids,  e.g.  many  metals  by  acting 

directly  on  the  micro-organisms  and  also  on  their 
food  in  solution. 

(e)  Protoplasmic  poisons,  e.g.  coal-tar  products. 

We  do  not  know  of  any  drugs  which,  when  taken 
internally  or  inhaled,  will  certainly  destroy  micro- 
organisms, either  in  the  gastro-intestinal  tract  or  re- 
spiratory passages,  unless  they  are  sufficiently  concen- 
trated to  be  fatal  to  the  patient.  Some  authorities, 
however,  consider  that  naphthol,  calomel,  and  certain 
other  substances  will  destroy  many  varieties  of  micro- 
organisms in  the  stomach  and  intestines.  As  the 
ethereal  sulphates  in  the  urine  are  increased  by 
bacterial  action  in  the  intestine,  they  form  a  guage 
of  the  efficacy  of  intestinal  antiseptics,  and  it  is  said 
they  are  a  little  decreased  in  some  diseases  after  giving 
some  of  these  drugs.  Many  attempts  have  been 
made  to  combat  diseases  due  to  micro-organisms  by 
the  injection  of  antiseptics  into  the  blood,  but  there 
is  no  evidence  of  any  success. 

Deodorants  or  deodorizers  are  substances  which 
destroy  disagreeable  smells.  There  are  too  many  for 
enumeration.    Many  antiseptics  are  deodorizers. 

Antizymotics. — This  is  a  word  sometimes  applied 
to  drugs  which  arrest  fermentation. 

Anthelmintics  are  drugs  which  kill  such  para- 
sitic worms  as  infest  the  alimentary  canal.  Three 
lands  only  are  commonly  met  with  among  people 
living  in  England. 

(1)  Tapeworm  (Tamia  solium  and  T.  mediocancllata). 
Anthelmintics:  Filix  Mas  (mostly  used),  Oleum  Terebin- 
thinse,  Cusso,  Granati  Cortex,  Melon  Pumpkin  Seeds, 
Embelia. 

(2)  Round-worm  (Ascaris  lumbricoides).  Santonin  (pro- 
bably more  strictly  a  vermifuge).   Neem  Bark,  Butea  Seeds. 

(3)  Thread-worm  (Oxyurisvermicularis).  Anthelmintics  : 
Rectal  injections  of  salt  water,  infusion  of  quassia,  solu- 
tions of  iron  salts,  or  diluted  oil  of  turpentine.    It  is 
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for  th,s  purpose  are  caM  Vermifuges.  Vermicide 

Antiparasitics  or  parasiticides  are  substan^ 
which  destroy  parasites.    The  term  is  usually 
to  those >  wh ich  destroy  parasites  infesting  the  skin 
used  -    ml L  ■  ?li0US  f0rms  of  tinea         following  are 
ffallic  Tr'iS  '     I       carbolic  acid,  an  ointment  of  pyro- 

qut^^vLtSf U1  °1,ltment-     ^  VerSiC°l0r  —  «- 

rally  usi*  a^iraSiticiCLei01" it0b'  Sull5hur  ointmen'  ^  gene- 
P^T   f    ^  °f  PerU  and  Storax  are  also  effectual 
(3)  Pechcuh  vestimentorum  will  be  killed  by  anv  mild 
Parasiticide     Unguentum  Staphisagri*  is  often  used. 

4)  Pedicuh  capitis  and  pediculi  pubis  are  also  easily 
lulled  by  mid  parasiticides;  mercurials  are  commonly 
employed,  so  is  Unguentum  Stapliisagria,.  commonly 
Antiperiodics  are  drugs  which  arrest  the  return  of 
diseases  which  recur  periodically.  Some,  and  pro- 
bably all,  act  as  direct  poisons  to  the  micro-orean- 
ism  causing  the  disease. 

the  Jn^al"e  ^?to»a  *>ai*.  quinine  and  its  salts  (by  far 
the  most  powerful),  cmchonine,  arsenious  acid,  eucalyp- 
tus, hydrastis,  salicin,  and  salicylic  acid.  They  are  used 
for  all  forms  of  intermittent  fever  and  neuralgia. 

Division  II — Drugs  acting  on  the  Blood. 

A.  Drugs  acting  on  the  Plasma.— Many  sub- 
stances must  after  absorption  exist  in  solution  in 
the  plasma,  and  purgatives,  diuretics,  and  diapho- 
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retics  must  alter  the  composition  of  the  plasma  by 
abstracting  substances  from  it ;  but  when  drugs  are 
given  with  the  object  of  acting  on  the  plasma  it  is 
in  order  to  render  it  more  alkaline,  for  we  know  no 
drugs  which  will  make  it  acid,  or  even  markedly 
reduce  the  natural  alkalinity  of  the  plasma,  as  the 
mineral  acids  can  only  exist  in  it  in  the  form  of 
neutral  salts. 

The  alkalizers  of  the  plasma  are  salts  of — 

(1)  Potassium.  (4)  Lithium. 

(2)  Sodium.  (5)  Magnesium. 

(3)  Ammonium.  (6)  Calcium. 

This  is  approximately  the  order  of  their  alkalizing  power. 
Potassium  is  certainly  the  most  powerful.  Calcium  is  very 
feeble. 

The  citrates  and  tartrates  of  these  metals  are 
decomposed  in  the  plasma  into  alkaline  carbonates. 
As  alkalies  unite  with  uric  acid,  and  form  soluble 
urates,  they  are  given  in  the  hope  that  this  will 
occur  in  the  plasma.  The  diuretic  effect  of  the 
alkali  aids  the  excretion  of  the  urates. 

Therapeutics. — The  chief  use  of  alkalies  is 
their  administration  in  gout,  in  which  disease  the 
uric  acid  is  greatly  in  excess  in  the  plasma.  As 
the  treatment  is  continued  for  some  time,  a  pre- 
paration which  does  not  upset  digestion,  such  as 
potassium  citrate,  is  usually  preferred,  or  lithium 
citrate,  for  the  lithium  compound  of  uric  acid  is 
very  soluble  in  water  ;  but  lithium  is  probably  use- 
less, as  not  enough  can  be  taken  to  increase  the 
solubility  of  urates  in  the  plasma.  For  the  same  pur- 
pose natural  alkaline  waters  are  frequently  prescribed. 

In  lead-poisoning  the  lead  is  locked  up  in  the 
tissues  in  a  very  sparingly  soluble  form.  Potassium 
iodide  is  given  because  some  authorities  believe 
it  increases  the  solubility  of  lead  in  the  plasma,  and 
consequently  facilitates  its  excretion  by  the  kidneys. 

Alkalies  have  been  largely  used  in  rheumatic  fever, 
on  the  assumption  that  there  is  a  deleterious  agent 
in  the  plasma,  and  that  its  solubility  is  increased 
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by  increasing  the  alkalinity  of  the  nlasma  •  i  * 
alkata  hav/taen  given  hES ST™ 

used  when  there  is  much  cederna  of  any  narr  ™ 
effusion  into  serous  cavities,  in  the  hope  Sat  a  Vn?f 
as  these  remedies  drain  off 'fluid  from  the  W 

uSinA^taS  SZh^hTtf  " 

poisons  in  the  blood,  in  order tl^iti,  l 

may  be  hastened.  theU  excretl°» 

directly  e7Z0W0n  °f  thf  Plasma  ca»  also  be  altered 
directly  either  by  venesection  or  transfusion 

i*.  Drugs  acting  on  the  Red  Corpuscles  -Tho 

ZounnfS  'I  \h°Se  YWch  c-  "-Sse  « 
amount  of  hemoglobin  when  that  is  deficient 
Strictly  speaking,  all  these  have  a  pathological  and 
not  a  physiological  action,  for  we  know  of  L  drugs 
which  will  increase  the  amount  of  iron  in  perfectfy 
healthy  blood.  These  drugs  are  called  hamKcsl7 
They  are — 

(1)  Iron  and  its  salts.     |     (3)  Arsenious  acid. 

They  not  only  increase  the  quantity  of  hemo- 
globin in  each  corpuscle,  but  also  the  number  of  red 
corpuscles.  Their  action  is  much  aided  by  good 
food,  fresh  air,  and  attention  to  the  general  health 
and  especially  to  the  digestive  organs.  The  mode  of 
action  ot  these  hematinics  is  very  obscure,  and  will 
be  discussed  under  each  drug.  Iron  is  by  far  the 
most  important  and  effectual. 

Potassium  permanganate,  salts  of  copper,  hydro- 
chloric acid,  potassium  salts  and  phosphorus  have 
been  incorrectly  termed  hematinics. 

Indirect  hsematinics  are  drugs  which  benefit  the 
patient  by  removing  some  obvious  cause  for  his  defi- 
ciency in  hemoglobin,  or  anemia,  as  it  is  generally 
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termed.     Such  are  mercury,   given  for  syphilis, 
quinine  for  ague,  &c. 

Alcohol  and  quinine  diminish  the  oxygenating  power  of 
the  blood,  for  they  render  oxyhemoglobin  a  more  stable  com- 
pound than  it  usually  is,  but  their  action  in  this  direction  is 
slight.  Citrates  and  tartrates  of  the  alkaline  metals  are  par- 
tially oxidized  to  carbonates  at  the  expense  of  the  oxygen  of 
the  red  blood-corpuscles. 

The  size  of  the  red  blood-corpuscles  is  said  to  be  diminished 
by  carbonic  acid,  quinine,  and  morphine,  and  to  be  increased 
by  oxygen  and  hydrocyanic  acid,  and  their  number  is  said  to 
be  increased  by  small  doses  of  mercury. 

A  large  amount  of  sodium  chloride  causes  the  red  cor- 
puscles to  pass  rapidly  through  the  walls  of  the  capillaries. 

Quinine  and  hydrocyanic  acid  diminish  the  ozonizing 
power  of  the  blood. 

There  are  some  drugs  which  are  not  employed 
therapeutically  for  their  action  on  the  blood,  which 
are  nevertheless  very  important  physiologically  and 
toxicologically,  for  they  kill  by  altering  the  composi- 
tion of  the  haemoglobin,  thus  preventing  its  unit- 
ing with  oxygen.  Such  are  carbonic  oxide,  which 
turns  out  the  oxygen  from  oxyhemoglobin,  hydro- 
cyanic acid,  which  forms  cyano-haainin,  and  potassium 
chlorate.  Acetanilide,  phenazone,  phenacetin,  pyro- 
gallic  acid,  potassium  permanganate,  and  nitrites, 
especially  nitrites,  convert  the  haemoglobin  into 
rnethsemoglobin,  and  destroy  the  red  corpuscles. 

Phosphorus,  sulphuretted  hydrogen,  turpentine,  iodine, 
and  sulphur  also  reduce  oxyhamioglobin.  Phosphorus  is 
especially  destructive  to  the  blood. 

When  freshly  drawn  blood  is  exposed  to  the  air  its  oxidi- 
zation is  diminished  by  hydrocyanic  acid,  alcohol,  chloroform, 
quinine,  morphine,  nicotine,  strychnine,  and  brucine. 

C.  Drugs  acting  on  the  White  Corpuscles.— Most 
if  not  all  drugs  which  are  poisons  to  ainoebaa  are 
poisons  to  white  corpuscles  when  applied  insufficient 
strength,  which,  however,  is  rarely  the  case  in  the 
human  body.  All  irritants  which  set  up  inflamma- 
tion cause  the  white  blood-corpuscles  to  wander 
through  the  capillary  waUs ;  and  all  the  cinchona 
alkaloids  have  the  power  of  arresting  this  migra- 
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tion  :  of  these,  quinine  is  the  most  powerful.  Acetani- 
lide  is  also  powerful.  If  the  quinine  is  circulating 
m  the  capillaries,  it  prevents  the  white  corpuscles 
from  wandering  out ;  if  it  is  applied  to  the  outside  of 
the  vessels,  it  prevents  the  corpuscles  from  wandering 
away  from  the  vessel  through  the  wall  of  which  they 
have  passed.  Arsenic  increases  the  red  marrow  and 
leads  to  the  formation  of  many  erythroblasts  and 
myelocytes. 

Veratrine  applied  to  white  corpuscles  outside  the  body 
kills  them. 

Camphor,  myrrh  and  other  aromatics  increase  their  pro- 
duction by  increasing  absorption  from  the  intestine.  Benzoic 
acid  and  large  doses  of  colchicum  increase  the  number  of  poly- 
morphonuclear cells.  Small  doses  of  colchicum  diminish  them. 

D.  Drugs  altering  the  Coagulability  of  the  Blood. 

Those  which  increase  it :  — 

Calcium  Salts,  especially  the  Chloride  and  Lactate  ; 
Milk,  in  virtue  of  its  calcium  salts ;  Magnesium  Car- 
bonate ;  CO;,. 
Those  which  diminish  it : — 
Citric  Acid,  and  so  fruits,  especially  Lemon  Juice  ; 
Alcohol  ;  Bile  ;  large  quantities  of  fluid ;  Oxygen. 

Therapeutics. — Calcium  chloride  or  lactate  is 
largely  given  to  increase  coagulation  when  bleeding 
is  severe,  e.g.  in  operations  on  jaundiced  patients,  or 
in  hemoptysis,  or  when  for  other  reasons  increased 
coagulability  is  desired,  e.g.  aneurysm.  Citrates 
have  been  used  to  diminish  the  coagulability  in 
thrombosis  and  embolism. 

Division  III.— Drugs  acting  on  the  Cardiac 
Mechanism. 

The  heart  is  capable  of  spontaneously  originating 
impulses  which  in  health  begin  in  the  sinus  venosus, 
and  spread  downwards  over  the  auricle  and  the 
ventricle  to  the  apex.  It  used  to  be  considered  that 
these  movements  were  due  to  spontaneous  impulses 
proceeding  from  the  cardiac  ganglia  surrounding 
chiefly  the  entrance  of  the  superior  and  inferior  venre 
cavfe,  the  entrance  of  the  pulmonary  veins,  and  the 
auriculo-ventricular  groove  ;  but  we  now  know  that 
there  is  no  certain  evidence  that  these  ganglia  origi- 
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nate  impulses,  and  most  of  the  evidence  goes  to  show 
that  the  contraction  of  the  muscular  fibres  is  due  to 
spontaneous  impulses  arising  in  them.  This  con- 
tractile power  of  the  muscular  fibres  can  be  inhibited 
by  the  vagus,  the  fibres  of  which  proceed  from  the 
vagal  nucleus  in  the  medulla,  and  can  be  augmented 
by  the  augmentor  or  accelerator  nerve-fibres,  which 
proceed  downwards  in  the  cervical  spinal  cord  to  the 
upper  dorsal  nerves,  from  which  they  pass  through 
the  first  thoracic  ganglion  to  the  sympathetic,  and 
so  to  the  cardiac  plexus,  and  thence  to  the  heart. 
We  are  ignorant  of  any  function  for  the  cardiac 
ganglia  ;  we  know  that  medullated  nerve-fibres  lose 
their  medulla  in  them,  and  that  more  fibres  proceed 
from  them  than  enter  them.  Possibly  they  have  a 
nutritive  function.  We  have  therefore  only  to  con- 
sider the  action  of  drugs  on  the  muscular  substance 
of  the  heart,  on  the  vagal  or  inhibitory  fibres,  on 
the  vagal  centre,  on  the  augmentor,  accelerator,  or 
sympathetic  fibres,  and  on  the  accelerator  centre. 
The  centres  are  remarkably  easily  affected  by  afferent 
impulses,  proceeding  from  the  heart  itself  or  from 
almost  any  part  of  the  body.  Our  information  con- 
cerning the  action  of  drugs  on  the  heart  of  man  is 
necessarily  rather  inexact,  for  many  experiments  are 
difficult  to  perform  upon  the  mammalian  heart,  con- 
sequently the  cold-blooded  animals  have  been  largely 
used  ;  and  as  some  differences  are  observed  among 
them — for  example,  between  the  frog  and  the  tortoise 
— it  is  probable  that  the  deductions  drawn  from  ex- 
periments upon  the  hearts  of  warm-blooded  animals 
are  not  wholly  applicable  to  man.  In  the  following 
account  of  drugs  the  action  described  is  that  of  a 
moderate  dose  ;  the  action  of  a  very  large  dose  is 
generally  the  reverse  of  that  of  a  moderate  dose. 

A.  Drugs  acting  upon  the  Heart  directly.— Our 
knowledge  of  these  has  been  gained  by  studying 
the  action  of  drugs  upon  excised  hearts  or  pieces 
of  the  heart,  and  the  action  of  drugs  locally  applied 
to  the  heart,  either  by  gently  applying  a  solution 
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externally,  or  internally  by  means  of  a  perfusion 
cannula.   It  is  difficult  to  decide  whether  a  drug  acts 
upon  the  muscular  fibre  itself,  or  upon  the  fine  nerves 
between  these  fibres,  so  that  no  attempt  will  here  be 
made  to  distinguish  between  these  actions.    As  the 
apex  of  the  heart  contains  fewer  nerves  than  the  rest 
of  the  organ,  it  has  been  concluded  that  if  a  drug  acts 
upon  the  apex,  when  it  is  cut  off  from  the  remainder 
of  the  heart,  it  acts  upon  the  muscle  only  ;  but  it  would 
be  difficult  absolutely  to  deny  the  existence  of  fine 
nerve-fibres  in  the  apex.    The  vagus  or  inhibitory 
nervous  mechanism  has  been  much  more  studied  than 
the  accelerating.  The  effect  of  stimulating  the  muscle 
may  be  either  to  increase  the  rate  or  the  force  of  the 
beat,  or  to  do  both  ;  that  of  stimulating  the  minute 
branches  of  the  vagus  or  its  terminations  in  the  heart 
will  be  either  to  diminish  the  rate  or  the  force  of  the 
beat,  or  both  ;  and  the  effect  of  stimulating  the  accele- 
rator fibres  will  be  just  the  opposite  ;  and  in  each  of 
these  three  cases  the  effect  of  paralysing  will  be  the 
reverse  of  stimulating.    The  distinction  between  a 
stimulating  effect  on  the  terminations  of  the  vagus 
and  a  depressing  effect  on  the  terminations  of  the 
accelerator  nerves  might  be  determined  by  observing 
the  effect  of  stimulation  of  each  of  these  nerves  before 
and  after  the  local  application  of  the  drug,  provided 
that  it  has  been  shown  that  the  muscle  itself  is  not 
affected  by  the  drug  ;  but  this  is  often  difficult  to 
prove.    It  is  easily  seen  that  the  complexity  of  the 
problem  is  so  great  that  it  will  be  most  convenient 
to  classify  the  drugs  which  act  locally  on  the  heart 
by  the  effect  they  produce,  without  attempting  to  say 
whether  they  act  on  the  muscle  or  nerve  terminations. 
Drugs  increasing  the  force  of  the  contraction  : 


(1)  Digitalis. 

(2)  Strophanthus. 

(3)  Squill. 

(4)  Convallaria  Majalis. 

(5)  Veratrine. 


(6)  Erythrophloeum. 

(7)  Barium  Salts. 

(8)  Suprarenal  extract. 

(9)  Pkysostig-mine. 
(10)  Sparteine. 
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n  „OQ  fimnq  in  froes  always  cause  arrest  of 
Drags  J  favorftmi  ac/io»  of  which  is  to  mcrease  the  rate 


of  the  cardiac  beat 
(1)  Atropine. 
(•2)  Hyoscyamine. 


(4)  Cocaine. 

(5)  Caffeine. 


(11  Muscarine.  I     ^  *  5;,  ,  . 

Drugs  which  increase  both  the  force  and  the  number  of 

the  beats  :  (4)  An£esth.etics. 

g  £n°e^rm  I  (Quinine. 

^^r^TmarMZi/  decrease  both  the  force  and  the 
nuJer  go  the  beats  (these  are  called  cardiac  depressants) . 
(1)  Hyd~  acid.  $ 

1  ::te.  11 


(12)  Phenazone. 

(13)  Acetanilide. 

(14)  Phenacetin. 

(15)  Lobelia. 


(4)  Antimony. 

(5)  Arsenic. 

(6)  Saponine. 

(7)  Chloral  Hydrate. 

(8)  Bromides. 
Alcohol,  chloroform,  salicylates,  and  apomorphme,  all  m 

largB0Drugs  acting  on  the  Vagus  Centre.-* :  we 

observe  that  the  giving  of  a  drug  to  an  animal  alters 
?he  beat  of  the  heart,  but  tbat  this  alteration  can  be 
lone  away  with,  either  by  cutting  the  vagi  or  simul- 
ating the  peripheral  end  of  the  nerye-if  one  only 
of  them  be  cut- we  may  conclude  that  the  drug  acted 
on  the  vagus  centre  in  the  medulla.  The  excitability 
of  the  vagus  centre  depends  so  much  upon  the 
venosity  of  the  blood  and  the  blood-pressure,  and  so 
many  drugs  tbat  act  directly  on  it  also  act  on  other 
parts  of  the  cardiac  apparatus,  that  a  complete  list 
of  those  influencing  it  cannot  be  given.  _  The  fol- 
lowing are  the  cbief,  and  reference  to  the  individual 
drugs  will  show  whether  the  vagus  centre  is  the 
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m  which  the  centre  is  affected  ^  dl'Ug 

the  feS *£?  ttd8  ^l^*™*™  !  that  is  t0  "ay, 
the  vagi ;  '       "11S  slowin8  disappears  on  section  of 

(2)  Veratrine  ,(16) 

(3)  Nicotine.  '  |?.prarenal  extract. 

(4)  Digitalis.  (    }  PltuiW  (posterior 

(5)  Strophantus.  I   (ld)  wS^*'"*- 

(6)  Squill.  I    J$  JJcrotoan. 

(7)  ConvallariaMajalis  I   (    '  St^lsaiT"a  (Del- 

(8)  Hydrocyanic  acid.1"     (21)  A^£?e>- 
(!))  Strychnine.  }oo{  wTr  . 

(10)  Cocaine  (large  doses)  mL„5?S?3?nilne- 

(11   Chloroform0          )-  i   (TheS6  ks   ^  onIy  ™ry 

(12)  Alcohol.  /«,»  _early  m  their  action.) 

(13)  Ether  (23)  Increased  blood- 

(14)  Chloral  Hydrate.       I   (24)  VeShW, 

(15)  Butyl  Chloral.  1    '  Venous  blo°d- 

Drugs  which  depress  the  vaaus  centre  •  T  D^„„  a 

The  following  probably  stimulate  it,  for  their  admini 

D.  Drugs  acting  on  Cardiac  Nerve  Ganglia.- 
These  first  slightly  stimulate  and  then  profoundly 
paralyse  all  nerve  ganglia.  In  the  case  of  the  heart 
nnl7  ff^1  on  the  vagal  ganglia,  and  so  the 
pulse  is  at  first  a  little  slowed,  but  soon  it  becomes 
rapid,  weak,  and  irregular  :— 

(1)  Nicotine.  i     (3)  Lobelia. 

(2)  Conine.  |     (4)  Gelsemium. 
Therapeutics.-The  drugs  most  used  for  their 

action  on  the  heart  are  digitalis,  squill,  strophan- 
thus, convallana  majalis,  caffeine,  alcohol,  ether, 
chloroform,  strychnine,  belladonna,  aconite,  anti- 
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under  the  individual  drug. 

iv    nines  acting  on  tlic  Vessels. 
Division  IV.— l»in»s»  (it>ii»B 

These  are  usually  studied  either  by  directly 
obse^v  ng  alterations  in  the  size  of  the  vesse s  m 
some  thin  structure,  such  as  the  ear  of 
mesentery,  tongue,  lung,  web,  or  mylo-hyoid ^of  a  hog, 
nr  the  wing  of  a  bat ;  or  the  rate  of  the  flow  may  be 
observeT  This  can  be  conveniently  done  by  cutting 
some  part,  as  the  toes  of  a  frog,  and  noticing  the 
r/which  the  blood  flows  from  the .cut  ves^ls  ^ 
and  without  the  administration  of  the  ding  to  the 
animal.    It  is  often  necessary  that  an  artificial  circu- 
lation should  be  maintained  ;  for,  if  not  it  might  be 
difficult  to  prove  that  the  alteration  m  the  quantity 
of  blood  flowing  from  the  cut  surface  was  not  due  to 
influences  acting  on  the  cardiac  mechanism.   In  order 
to  determine  if  the  changes  are  due  to  local  or  central 
effects,  it  is  necessary  to  destroy  the  spinal  cord,  or  to 
cut  the  nerves  going  to  the  part.    When  a  drug  is  ap- 
plied locally,  as  to  the  mesentery,  and  the  vessels  alter, 
if  the  nerves  going  to  the  part  are  not  cut,  it  is  cliin- 
cult  to  say  whether  this  alteration  is  direct  or  reflex. 

Drugs  are  applied  to  the  interior  of  vessels  by 
iniecting  them  into  the  circulation. 

We  know  that  each  vessel  is  controlled  by 
vaso-constrictor  and  vaso-dilator  nerves,  and  that 
these  proceed  by  different  paths  from  the  central 
nervous  system,  but  we  do  not  know  upon  which  set 
of  nerves  drugs  act;  probably  some  upon  thevaso-cort- 
strictor,  and  some  upon  the  vaso-dilator.  We  can  only 
classify  the  drugs  into  those  which  dilate  or  contract 
the  vessels  by  local  action,  and  those  which  produce 
these  effects  through  their  action  on  the  central 
nervous  system.    When  a  drug  acts  locally  we  can- 
not tell  whether  it  acts  on  the  muscle  in  the  wall 
of  the  vessel,  or  on  the  nerve  terminations. 

It  of  course  follows  that  drugs  acting  on  the 
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araa- wi]1  — 

A.  Drugs  acting  locally  on  Vessels 

(3)  Zincchloride(strong).    (16)  AUoil^1?tile  °ils>  W 

(4)  Copper  sulphate        |  £  °[  "[P^me,  and 

(strong)  many  substances  con- 

(5)  Mercuric  nitrate  l^Tf them'  as  mus" 

(6)  Arsenious  acid    '  *ard  Armoraciffi  Ea- 


v"/  uocjuuus  acid  ,t  o 

(7)  Tartarated       anti-   (17)  Seneja 

(18)  Chrysarobin, 

(19)  Ipecacuanha 

(20)  Capsicum. 

(21)  Croton  oil. 

(22)  Camphor. 

(23)  Cantharides 


mony. 

(8)  Iodine. 

(9)  Chlorine. 

(10)  Mineral  acids 

(strong). 

(11)  Alcohol. 


(12)  Ether.  >oA  w~t"L"T"'"- 

(13)  Chloroform  (the  last    25   Warm™  how 

three   if   prevented  i         wa"nth,  however  ap- 

f^evapo\-atLegr|  ft&K.  ™ 

aWHe?etnaHentSLare  drUgS  WhiGh'  whe»  locaUy 
applied  to  the  skin,  cause  it  to  become  red  becau J 

of  the  vascular  dilatation  induced.  All  the  above 
drugs  are  rubefacients.  me 
Vesicants  -Many  of  these  drugs  are  sufficiently 
powerful  irritants  to  cause  inflammation.  I  2 
goes  no  further  than  the  exudation  of  plasma  from 
the  vessels  and  this  plasma  collects  under  the  eX 
derrms  to  form  vesicles,  the  drug  causing  the  pro- 

tharides  *  *        t0  be  a  vesicant !  can- 

Pustulants  are  such  of  the  above  drugs  as  are 
sufficiently  powerful  irritants  to  cause  the  inflam 
matory  process  to  proceed  to  the  passage  of  leuco- 
cytes through  the  walls  of  the  capillaries.  Thev 
collect  in  the  vesicles,  which  consequently  become 
pustules  ;  e.g.  croton  oil.  J 
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al'Strtelktants.-It  has  been  shown  by  expgi- 
men°t°7n  animal,  that  when  to-  j 

?SPir a  W  ia  called  a  counter-irritant  when  it  is 

and  is  m^way  due  to  the  withdrawal  of  blood  into 
tbe  chlated  vessels  of  the  skin.   Experience  has i  shown 

hat  cetain  organs  are  ^^T^^& 
nf  the  counter-irritant  to  a  dehmte  part  ot  tne  sian, 
„      CSer  applied  to  the  epigastrium  relieves 
Sstric  pa  in    Usually  it  will  be  found  that  the  area 
the  S  is  that  which  Head  has  shown  to  be 
associated  with  the  viscus. 

The  following,  when  inhaled,  dilate  peripheral  vessels 
by  acting  locally  on  them  : 

(1)  Amyl  nitrite.  I     (3)  Spiritus  _  sethens 

2   Ethyl  nitrite.  I  »*««. 

Drugs  which,  taken  by  the  mouth,  dilate  arterioles  by 


(8)  Manitol  hexa- 
nitrate. 

(9)  Nicotine. 


acting  locally  on  them : 

(1)  Caffeine. 

(2)  Amyl  nitrite 

(3)  Trinitrin. 

(4)  Sodium  nitrite.  (10)  Belladonna. 

5  Ethyl  nitrite.  (H)  Hyoscyamus 

6  Spiritus  wtheris  (12)  Stramonium. 
V        nitrosi.  (13)  Antimony. 

7)  Erythrol      tetra-        (14)  Barium  salts, 
nitrate 
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^4jcX^\l^bytU  ^contract  arterioles  oy 
(1)  Ergot. 


(8)  Extract  of  Posterior 
PartofPituitary 

J  Jjlooarpine. 
(■10)  Muscarine. 

nil  *ariuni  chloride. 
(12)  Veratrine. 


(2)  Caffeine  (early  i„  its 

action). 

(3)  Digitalis. 
W  Squill. 
(5)  Convallaria. 
(b)  fhysostigmine. 
(^  Suprarenal  extract.  , 

of  '^^S^^^^tE^  constriction 

contra^  *»•  ^&tC*%  cause  powerful 

^nttol,^,^.-^!^  magnesium,  cad- 
Drugs  which  ml  I  i     n  ™  Bhght  faction. 

These  may  I  f         ^      *  ~fe'<* 
the  mu^K     of  te  ?? F 

the  albuminous  fluid*  «  ^'  01  b^  coagulating 


(1)  Cold,    however  pro- 
duced ;  hence  rapidly 
volatilizing  SUD. 
,        stances,  as  ether. 
d(  f  uPrai'enal  extract, 
(rf)  Stypticin. 
(4)  Lead  salts 


(5)  Dilute  solutions  of  silver 
salts. 

\n\  ?,ilute  sulPliuric  acid. 

(7)  Alum. 

(8)  Hamamelis. 

(9)  Acetanilide. 
(10)  Phenazonum. 


to  conLct%S:  eXC6Pt  tW0'  are  used  in  --dicine 

vessels*1?8*  C°agUlate  thc  al*™nincms  fluids  around  the 


(1)  Tannic  acid  and  all 

substances  contain- 
ing it ;  e.g.  galls,  kra- 
meria  root,  kino, 
hasmatoxylin,  hama- 
melis, cinnamon, 
eucalyptus  gum,  and 
catechu. 


(2)  Lead  salts. 

(3)  Silver  salts. 

(4)  Zinc  salts. 

(5)  Copper  salts. 

(6)  Alum. 

(7)  Per-salts  of  iron. 

(8)  Bismuth    salts  to 

slight  extent. 
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B  Drugs  which  act  on  the  Vaso-motor  Centres 

'  Drugs  which,  by  their  action  on  the  vaso-motor  centres, 
dilate  the  vessels  : 

(1)  Alcohol. 

(2)  Ether. 

(3)  Chloroform. 

^'sSTugs,  which  in  small  doses  contract  vessels  by 
cental  action,Din  large  dilate  them  ;  e.g.  digital*  and  sqmll 

Drugs  which,  by  their  action  on  vaso-motor  centres,  cause 
contraction  of  vessels : 

(9)  Hyoscyamus. 

(10)  Hydrastis. 

(11)  Strychnine. 


(5)  Hydrocyanic  acid. 

(6)  Opium. 

(7)  Thyroid  gland. 


(12)  Salicylic  acid. 

(13)  Turpentine. 

(14)  Caffeine. 

(15)  Ammonia  (slightly). 


(1)  Ergot. 

(2)  Digitalis. 

(3)  Squill. 

(4)  Convallaria. 

(5)  Physostigmine. 

(6)  Cocaine. 

(7)  Belladonna. 

(8)  Stramonium. 

C  Drugs  acting  on  Vaso-motor  Ganglia.— Ihese 
are  the  same  as  act  on  the  cardiac  ganglia  (seep.  52). 
After  transitory  stimulation  they  paralyse  the  ganglia, 
and  hence  blood  pressure  falls.  Some  think  that  the 
rise  of  blood  pressure  caused  by  ergot  is  due  to 
stimulation  of  these  ganglia.  •  e 

Astringents  are  drugs  which  dimmish  the  size  oi 
vessels,  and  so  decrease  exudation  from  them. 

Styptics,  or  Haemostatics,  are  drugs  which  stop 
bleeding.  They  comprehend  all  astringents,  espe- 
cially cold,  lead  and  copper  salts,  hamamehs,  ergot, 
tannic  acid,  and  above  all  per-salts  of  iron,  for  they 
coagulate  the  blood  which  is  flowing  from  the  vessel, 
and  the  clot  prevents  further  bleeding.  Matico 
leaves  (B.  P.  1885),  because  of  the  numerous  hairs  on 
their  under  surface,  favour  coagulation  of  blood 
when  locally  applied  to  a  bleeding  surface.  Cobwebs 
act  in  the  same  way. 

Therapeutics.— Drugs  which  locally  dilate  vessels 
are  continually  applied  to  stimulate  sores  to  heal,  and 
to  promote  absorption  of  inflammatory  products,  as 
seen  in  the  application  of  iodine  over  joints  in  certain 
forms  of  joint  disease;  and  as  counter-irritants  in 
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many  forms  of  disease  of  deep-seated  organs  as  in 
he  apphcation  of  a  blister  in  pleurisy.  dSwHcS 

vessels  of  thnAaliaCtl°n  T  ^atatio»  °f  & *e 
vessels  oi  the  body  are  used  in  certain  forms  of  heart 

disease  as  angrna  pectoris ;  and  some  suppose  tha 

the  good  they  do  is  brought  about  by  dEVthe 

vessels  and  so  rendering  the  work  of  the  heart eas  e 

^purpose6  Dd  nitTO-^ce-  ™  muchlrfe 
t  on  ar?!;        f  °Tmg  general  vaseu1^  dilata- 

veTsels  of  t  5  °aUSe  (lilatatio»  °f  «ie 

vessels  of  the  skin,  with  the  object  of  thereby  lead- 
ing to  an  increase  of  perspiration  and  an  increased 
relation  of  heat.    Alcohol,  Spiritus  ^tlieri  N  ro 
and  Ipecacuanha  amongst  others  are  used  in  this  way 
lhe  most  important  use  of  astringents  is  as 

SZ'JhJaTh°-UBf  t0  Check  -cessive 
andT  ll     7^'  v.-"  dlan'ha3a>  leucorrhcea,  &c, 
and  m  reiaXed  conditions  of  vessels,  such  as  are 
often  seen  m  pharyngitis. 

There  is  perhaps  no  better  opportunity  than  this 
of  mentioning  emollients  and  demulcents 

Emollients  are  substances  which  soften  and  pro- 
tect parts.  The  word  is  usually  employed  for  sub- 
stances applied  to  the  skin. 

^houZ?ZT°men\S  are,substancessoaked  i»  warm  water, 
as  hot  fomentations  and  poultices ;  fats  of  various  sorts,  as  lard 
and  lanolin  (hydrous  wool  fat) ;  non-irritating  oils,  as  olive  oil 
spermaceti,  petroleum,  vaseline,  Ac.  ' 

Demulcents  are  substances  which  protect  and 
soothe  parts.  They  retard  the  local  action  of  sub- 
stances dissolved  in  them,  e.g.  sugar  tastes  less  sweet 
when  dissolved  in  a  demulcent  than  when  dissolved 
m  water.  They  are  generally  applied  to  mucous 
membranes,  especially  when  unduly  dry,  and  thus 
they  are  often  used  for  the  mouth. 

Instances  of  them  are  gelatin,  isinglass,  glycerin,  iram 
honey,  linseed,  starch,  spogel  seeds,  and  white  of  egg. 

DA'nui0"  7'~ D,H8S  ac,i"»  °"  ttlC  Skin. 

All  those  described  in  the  last  section  act  on  the 
cutaneous  vessels,  but  in  addition  we  have— 
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A.  Diaphoretics  or  ^^^SZX 
amount  of  perspiration.  These  th{j 
stimulating  the  sweat  c^fpXestoThe  glands  the 
nerves  proceeding ,  from ^the  ^  ^  the  lan. 
terminations  of  the  nerves  in  me  0  ,  cutaneous 
dular  cells  themselves;  ™J^^^  £  u  d 
vessels  may,  by  the  increase  m  the  m  u 
and  the  greater  warmth,  Btnnula^the  gbn*  ^ 

g  Lie  whether  a  drug  acts  on  ^Sta»rfte 
terminations  of  the  nerves,  so  we  will  consider 
pZ  Ucs  under  two  headings,  those  J  -  - - 
rally  and  those  which  act  periphe. -ally.  These  are 
differentiated  by  observing  whether  the  ding  acts 
Xr  tile  spinal  cord  is  destroyed  and  on  a  part  ot 

alcohol  taken  internally,  perhaps  act  m  the  same  way 
addition  to  their  vascular  action. 

(6)  Diaphoretics  acting  centrally  : 

(1)  Antimony  salts.  (4)  Ipecacuanha. 

(2)  Ammonium  acetate.       (5)  Opium. 

(3)  Ammonium  citrate.  [  , 
(c)  Diaphoretics  tohose  mode  of  action  is  doubtful: 

Colchicum,  salicine,  lobelia,  aconite,  potassium  citrate  and 
acetate.    All  these,  except  the  last  two,  are  very  eeble. 

When  a  diaphoretic  acts  very  powerfully  it  is  called  a 
Sudorific. 

B.  Anhidroses,  or  Antihidrotics,  drugs  which 
diminish  the  amount  of  perspiration.  The  part  on 
which  these  act  is  determined  in  the  same  way  as  m 
the  case  of  diaphoretics. 

(a)  Anhidrotics  acting  peripherally  :  Atropine  is  very 
powerful ;  it  acts  on  the  terminations  of  the  nerves  in  the 


60 

MATERIA  MEDICA 
action.  "  100111  aPPlicatiou  of  cold  has  a  similar 

(1)  Acids.  I  '  . 

(2)  Nux  vomica.  jj  *}crot°x™- 

(3)  Quinine.  |          Zinc  salts- 

Therapeutics.— Diaphoretics  are  used  for  «, 
Purpose  pilocarptoTis^;  gd 'f .  «* 

szSbTsr*^ for  twa  Shot 

Anhidroses  are  used  eitlier  for  eeneral  ™„,1,- 

She  feef  W  S."  f°r  l0Cal  «^*>K  «  aTing 
We  do  'n„  '  - ,  6J  T  n0t,°f  «reat  Me  »>  ^ml 

certah,  W  i™*"'  excepl  in  80  &r  «  thai 
S"!  ™"gs  may  be  excreted  in  the  sweat  when 

~kwnS°adda  benZ°,e  MidB-  the  ,asl  * 

the  S^reeeTeSn!386  °f  3^  » 

Certain  drugs  when  taken  internally  in  lar»e 


(1)  Copaiba. 

(2)  Cubebs. 

(3)  Bromides. 

(4)  Iodides. 

(5)  Turpentine. 


(6)  Belladonna. 

(7)  Chloral. 

(8)  Opium. 

(9)  Quinine. 

(10)  Salicylic  acid. 


fil 
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(16)  Antitoxirs. 

(17)  Serums. 

(18)  Aconite. 

(19)  Silver  salts  may  dis- 
colour the  skin. 


(11)  Arsenical  salts. 

(12)  Acetanilide. 

(13)  Plienazonum. 

(14)  Plienacetin. 

(15)  Cnloralamide. 
Division  VI.-Substai.ces  acting  on  the 
U  Urinary  System. 

1  Drugs  increasing  the  quantity  of  urme  secreted 
These  are  called  diuretics.    The  kidney ;  *  a  double 
orean  with  two  distinct  varieties  of  epithelium  ,  it 
?s  pit^larly  well  supplied  with  vessels  and  vaso- 
IZ  nerJ,  and  is   also  Fondly  ™< er  he 
influence  of  variations  m  the  quantity  of  biooci 
flow  no  through  it ;  hence  it  is,  with  our  present 
state  of  knowledge,  impossible  to  *7j™*m 
diuretics  act,  but  the  following  table  p.  62),  modified 
from  Lauder  Brunton's  work,  shows  the  various  ways 
in  which  they  probably  act,  many  in  more  ways 
than  one.    Probably  the  most  powerful  is  extract  of 
the  posterior  part  of  the  pituitary  body  which  has 
been  shown  by  Schafer  to  cause  dilatation  of  the 
renal  vessels  and  a  greatly  increased  flow  of  urme. 

Therapeutics.— Diuretics  are  used  m  cardiac  and 
pulmonary  diseases  when,  owing  to  the  general  vas- 
cular disturbance,  the  quantity  of  urine  falls  below  the 
normal  standard.    Also  in  diseases  m  which  there  is 
excess  of  fluid  in  certain  parts  of  the  body  ;  tor  ex- 
ample, pleuritic  effusion  and  ascites,  with  the  object 
of  getting  rid  of  as  much  fluid  as  possible  by  the 
kidneys.    Also  they  may  be  used  to  dilute  the  urme, 
e  q  when  it  is  prone  to  deposit  its  solids.  Lastly, 
in  certain  forms  of  kidney  disease,  although  in  these 
maladies  it  is  always  a  question  how  far  it  is  de- 
sirable to  stimulate  diseased  organs.    It  is  of  great 
importance  to  remember  that  diuretics  may  act  m 
many  different  ways,  that  there  are  many  causes  for 
diminution  in  the  quantity  of  urine  secreted,  and 
that  it  is  difficult  to  say  in  any  particular  case  what 
is  the  cause  of  the  decrease  in  the  quantity  secreted. 
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DBUGS  ALTERING  REACTION  OF  URINE  03 

«  such  as  produce  .»*^; 
„f        liidnev  when  Riven  in  large  doses  , 
jfE^ftSSS^  pWoruB.    They  are 
never  given  for  this  purpose  m  medicine. 

3  Drucis  rendering  the  urine  acid.— the  cmei 
official  that  can  do  this  effectually  is  probab  y 
benzoic  acid,  for  m  its  passage  ^"g^*^ 
it  is  converted  into  hippunc  acid,  benzoic  acia  is 
heefore  given  when  from  any  cause  he  urine .under- 
aoes  a  kalme  decomposition  anywhere  withm  he 
Sarv  passages.  Acid  sodium  phosphate  is  the 
S3  acid  of  the  mine,  and 

the  mouth  increases  the  acidity  of  that  fluid  balicy  c 
acid  will,  to  a  slight  extent,  increase  the  acidity  of  the 
ur  e  a  will  very  large  doses  of  citric  acid  tartaric 
a       itrates  and  tartrates.    (For  drugs  which  render 
the  urine  acid  by  preventing  decomposition,  see  p.64 ) 
4  Drugs  which  render  the  wrme  alkaline :.-Most 
salts"  of  tne  metals  potassium,  sodium  lithium 
calcium,  will  do  this  ;  even  the  tartrates,  citrates,  and 
acetates  for  they  escape  by  the  kidney  as  carbonates. 
Nitric  acid  is  said  to  increase  the  amount  of  am- 
monia in  the  urine,  and  thus  to  render  it  slightly 
alkaline.    Ammonium  salts  given  internally  do  not 
render  the  urine  alkaline,  because  they  are  decom- 
posed in  the  body,  urea  being  probably  formed. 

Lithontriptics  are  drugs  which  prevent  the  de- 
position in  the  urinary  passages  of  the  solids  of  the 
urine  If  this  fluid  be  acid,  uric  acid  often  crystal- 
lizes out,  forming  gravel  or  uric  acid  calculus ;  less 
often  calcium  oxalate  crystallizes,  giving  rise  to 
calcium  oxalate  calculus.  When  there  is  any  likeli- 
hood of  the  formation  of  either  of  these  calculi, 
alkalies  may  be  given.  If  the  urine  is  undergoing 
alkaline  decomposition  phosphates   are  liable  to 
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crystallize  out.    In  this  case  the  object  will  ho  ♦ 

diminish  the  acidity  of  the  nvZ  ^  18  to 

the  precipitation  of  ^  add  HS£  £  0° 

an  oxa  ate  of  lime  calculus.    Alkllt  aril  sf  ^ 
o  gouty  subjects,  partly  to  alkalize  th I  bio  J  C 
also  partly  to  alkalize  the  urine  for  such 
are  very  prone  to  deposit  uric  acid  in  the"  u™ 
Potassium  urate  is  much  more  soluble  than 
urate,  and  lithium   urate  is  DernSnV.  Um 
soluble  ;  citratesandacetatare  5  ^ 
digestion  consequently  the  drugs  most  Led  a  e  he 
citrates  of  potassium  and  lithium.    Copious  diauif! 
of  water,  by  diluting  the  urine,  aid  in  lleTen  Z  thl 
deposition  of  uric  acid  or  oxalate  ofPhme  alcuh 
Natural  alkaline  waters  are  largely  used 

inn  5'  if  lZ  preventin3  ^  «  from  decompos- 
ing. -If  the  urine  is  retained  in  the  bladder  bv 
B  nature  or  from  any  other  cause,  it  often  undergoes 
alkaline  decomposition  as  a  result  of  bacterial  in 
ection,  and  the  same  result  maybe  broug about 
by  the  admixture  of  pus  with  it.  This  is  general  y 
due  to  inflammation  of  the  pelvis  of  the  kidney  Jr 
he  bladder.  This  decomposition  of  the  urine  may 
be  prevented  by  giving  drugs  which  in  their  excre- 
tion by  the  mine  render  it  aseptic.    Such  are— 


(1)  Benzoic  acid. 

(2)  Urotropine. 

(3)  Boric  acid. 

(4)  Salicylic  acid 


(9)  Oil  of  sanders  wood 


(5)  Uva  ursi. 

(6)  Many  volatile  oils. 

(7)  Copaiba. 

(8)  Cubebs. 


6.  Drugs  altering  the  composition  of  the  urine  — 
Almost  any  drug  will  do  this,  either  because  it*  is 
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excreted  in  the  urine,  or  because  it  sets  up  some 
changes  in  the  body  the  products  of  which  are 
excreted  in  the  urine ;  but  here  we  shall  only  refer 
to  certain  striking  ones. 

Turpentine,  cantharides,  mylabris,  and  salicylic  acid  in 
large  doses  will  cause  blood  to  appear  in  the  urine,  because 
they  set  up  inflammation  of  the  kidney. 

Potassium  chlorate,  all  nitrites,  acetanilide,  pyrogallie 
acid,  poisoning  by  the  mushroom  (Hclvella  esculenta),  and 
transfusion  of  animals'  blood,  break  up  red  blood-corpuscles, 
and  the  products  are  excreted  in  the  urine,  rendering  it  dark. 
Large  closes  of  mineral  acids,  arsenic,  and  naphthol  are  said 
occasionally  to  produce  the  same  result. 

Phosphorus  in  large  doses  causes  leucine  and  tyrosine  to 
appear  in  the  urine,  and  the  urea  is  greatly  increased. 

The  saline  diuretics  increase  the  solids  of  the  urine. 

The  chrysophanic  acid  in  rhubarb  and  senna  makes  the 
urine,  if  it  is  acid,  a  brownish  colour  ;  if  it  is  alkaline,  a  pur- 
plish red.  Logwood  renders  alkaline  urine  red  or  violet. 
Santonin  colours  acid  urine  yellow  or  greenish  yellow,  and 
alkaline  urine  red.  Carbolic  acid,  naphthalene,  creosote, 
and  other  preparations  of  tar,  as  well  as  the  arbutin  in  uva 
ursi,  make  it  dark  greenish  brown.  Picric  acid  makes  it  a 
bright  yellow,  and  methyl  violet  a  dark  blue. 

The  urine  of  persons  poisoned  with  carbonic  oxide  remains 
sweet  for  months. 

Poisoning  by  carbonic  oxide,  urari,  amyl  nitrite,  fusel  oil, 
and  turpentine,  and  sometimes  mercury,  morphine,  chloral, 
prussic  acid,  sulphuric  acid,  alcohol,  lead  compounds,  and 
salicylic  acid,  leads  to  the  appearance  in  the  urine  of  a  body 
which  like  sugar  reduces  Fehling's  copper  solution.  In  most 
of  these  cases  this  body  is  not  glucose,  but  glycuronic  acid  ; 
for  although  it  reduces  blue  copper  solutions,  it  does  not 
undergo  alcoholic  fermentation  on  the  addition  of  yeast. 
The  administration  of  phloridzin  or  phloretin  leads  to  the 
production  of  genuine  glucose  in  the  urine. 

Other  drugs  cause  a  peculiar  odour  in  the  urine ;  for 
example,  the  smell  of  violets  produced  by  turpentine.  The 
aromatic  odour  of  cubebs  and  copaiba  can  be  detected  in  the 
urine  after  the  administration  of  these  bodies. 

Lead,  if  taken  for  long  periods,  produces  chronic  inter- 
stitial inflammation  of  the  kidney.  It  is  stated  that  rarely 
mercury  will  do  the  same. 

F 


66 


MATERIA  MEDICA 


7.  Drugs  acting  on  the  bladder  and  urethra,— 
The  only  ones  of  any  practical  value  are  sedatives 
to  the  urinary  tract. 

If  the  urine  is  decomposing,  drugs  preventing  its  decom- 
position fall  under  this  head.  Other  sedatives  are  opium 
belladonna,  hyoscyamus,  stramonium,  pareira,  buchu' 
uva  ursi,  couch,  grass,  cissampelos,  and  hygrophila' 

which  are  direct  sedatives  to  the  vesical  and  urethral  mucous 
membrane.  If  the  urine  is  excessively  acid,  alkalies  are 
urinary  sedatives. 

Urinary  sedatives  are  used  very  largely  in  cases  of  cystitis 
and  urethritis,  whatever  the  cause  may  be.  Local  astringent 
and  antiseptic  injections  are  also  employed. 

Division  VII.— Drugs  acting  on  the 
Bodily  Heat. 

A.  Antipyretics,  or  Drugs  which  decrease  the 
Bodily  Temperature.— There  are  few  drugs  which  can 
markedly  lower  the  temperature  in  health.  Some, 
it  is  true,  will  cause  the  temperature  to  fall  below 
normal  if  given  to  a  healthy  man  in  large  enough 
doses  to  induce  severe  collapse.  The  word  anti- 
pyretic is  limited  to  those  drugs  which  bring  down 
the  temperature  when  it  is  raised  owing  to  disease. 
We  know  that  the  greatest  amount  of  heat  is  pro- 
duced in  the  muscles,  and  that  there  is  a  special 
part  of  the  corpus  striatum  presiding  over  this  pro- 
duction ;  that  heat  is  lost  mostly  by  radiation  from 
the  vessels  of  the  skin  and  by  the  evaporation  of 
sweat,  and  that  these  vessels  and  the  sudoriparous 
glands  are  under  the  control  of  the  central  nervous 
system.  Heat  is  also  lost  through  the  lungs.  As 
the  production  and  loss  are  in  health  so  accurately 
adjusted,  many  observers  believe  that  there  is  a  part 
of  the  cerebrum  whose  function  it  is  to  maintain  the 
balance  between  the  production  and  the  loss.  Also 
all  parts  of  this  complex  mechanism  are  supplied 
with  blood-vessels,  and  must  be  affected  by  the  quan- 
tity and  composition  of  the  blood  supplied  to  them. 
It  may  also  be  that  the  part  of  the  central  nervous 
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system  which  presides  over  the  loss  of  heat  (thermo- 
lysis), that  which  presides  over  the  production  of 
heat  (thermogenesis),  and  that  which  possibly  presides 
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over  the  balance  between  the  production  and  the  loss 
(thermotaxis),  can,  each  of  them,  be  influenced  by 
afferent  impulses  reaching  them  from  various  parts  of 
the  body,  and  thus  we  see  each  of  these  three  func- 
tions can  probably  be  reflexly  affected.  (See  diagram 
on  p.  67). 

Antipyretics  which  increase  the  loss  of  heat—  All 
sudorifics  and  all  dilators  of  the  cutaneous  vessels 
act  as  antipyretics.  Cold,  such  as  a  cold  bath,  in- 
creases the  loss  of  heat  by  direct  abstraction. 

Drugs  which  probably  diminish  the  promotion 
of  heat. — Our  knowledge  about  these  is  at  present 
uncertain,  but  it  is  very  probable  that  phenace- 
tinum,  phenazonum  (antipyrin),  and  acetanilidum 
(antifebrin)  diminish  the  production  by  their  action 
on  the  corpus  striatum ;  and  that  quinine,  salicylic 
acid,  and  salicin  also  diminish  the  production ;  by 
directly  diminishing  metabolism.  A  cold  bath  not 
only  abstracts  heat,  but,  after  it  has  been  in  operation 
some  little  time,  diminishes  the  production. 

Antimony,  aconite,  and  digitalis  are  probably  antipyretic 
through  their  effect  on  the  circulation,  but  precisely  how  they 
and  benzoic  acid  act  is  not  known.  Sometimes  the  removal  of 
some  irritation  which  may  be  acting  reflexly  lowers  the  tempera- 
ture.   In  this  way  purgatives  are  occasionally  antipyretics. 

Therapeutics.— The  use  of  antipyretics  is  to 
lower  the  temperature  in  fever. 

Drugs  which  increase  the  loss  of  heat  were  for- 
merly popular  as  antipyretics,  especially  alcohol, 
nitrous  ether,  antimony,  ipecacuanha,  and  opium,  but 
now  they  are  not  much  used.  Cold  is  more  often 
employed,  either  by  cold  sponging,  ice,  or  a  cold  bath. 
Sponging  with  hot  water  will,  by  the  vascular  dila- 
tation and  subsequent  sweating  it  induces,  reduce  a 
febrile  temperature. 

Of  the  drugs  which  alter  the  production,  acetani- 
lide  and  phenazonum  are  dangerous  because  of  the 
collapse  they  may  produce ;  quinine  and  salicylic 
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acid  are  rather  uncertain,  except  in  ague  and  rheu- 
matic fever  respectively.    Phe— d  phena- 
cetinum  are  most  in  demand.    They  are  certam  anti- 
pyretics.   Phenacetin  is  very  safe,  but  the  less  power- 
ful   They  are  quickly  absorbed,  and  so  act  promptly  ; 
the'y  are  far  more  powerful  than  any  drugs  which 
act  by  increasing  the  loss  of  heat,  and  these  are 
very  uncertain  in  their  action,  often  not  lowering 
the  temperature  at  all.    Another  reason  for  pre- 
ferring drugs  which  diminish  thermogenesis  is  that 
it  is  more  rational  to  lower  temperature  by  decreasing 
the  production  of  heat  than  by  increasing  the  loss, 
for  then  the  production  will,  if  anything,  go  on 
faster,  in  consequence  of  the  attempt  to  compensate 
for  the  increased  loss.    Antipyretics  should  be  rarely 
o-iven,  for  probably  fever  is  often  beneficial. 
&    B.  Drugs  which  cause  a  rise  of  Temperature.— 
Belladonna,  picrotoxin  and  cocaine  in  poisonous  doses 
may  do  this,  and  /3-tetrahydronaphthylamme  may 
cause  a  rise  of  many  degrees  in  a  few  hours.  How 
these  act  is  not  certainly  known. 

Tuberculin ,  various  albumoses,  and  certain  animal  poisons 
such  as  that  of  shell  fish  will  cause  a  rise  of  temperature. 
Their  mode  of  action  is  unknown. 

We  know  of  no  drugs  acting  on  thermotaxis. 

Division  VIII.— Drugs  acting  on 
Respiration. 

Respiration  can  be  modified  by  such  very  various 
influences  that  it  is  difficult  to  decide  upon  the  exact 
mode  of  action  of  any  drug  which  affects  it.  For 
example,  alterations  in  the  blood  and  in  the  air  will 
modify  it ;  the  respiratory  centre  itself  may  be  in- 
fluenced, either  directly,  or  reflexly  from  almost  any 
organ  in  the  body  ;  or,  again,  the  movements  of  the 
respiratory  muscles  themselves  may  be  interfered 
with  ;  and,  lastly,  respiration  is  much  under  the 
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more  the  L  f  apparatus.  Further- 

more, the  chief  object  m  medicine  is  to  remove 
the  cause  of  the  respiratory  difficulty  rather  than  to 
act  upon  respiration  itself. 

We  have  already  spoken  of  those  drugs  which 
produce  changes  in  the  blood  and  the  circulation 
and  the  consideration  of  those  modifications  of  the 
temperature,  moisture,  and  pressure  of  the  air  which 
are  of  value  in  medicine  belongs  to  a  book  on  general 
therapeutics  We  will  therefore  now  consider  the 
respiratory  drugs  under  the  following  heads  ■ 
•  u,  alterinS  the  Composition  of  'the  Air 

lnnaled  -It  is  found  convenient  to  administer  some 
drugs,  although  they  are  not  given  for  their  influence 
on  respiration,  by  making  the  patient  inhale  them  • 
such  are  anaesthetics  and  amyl  nitrite. 

Some  drugs  when  inhaled  are  particularly  irri- 
tating to  the  bronchial  mucous  membrane,  causing 
dilatation  of  the  vessels,  increased  secretion,  and 
reflexiy  cough  from  the  stimulation  of  the  sensory 
nerves  of  the  bronchial  mucous  membrane. 

Such  are  cold  dry  air,  iodine,  bromine,  chlorine,  senega, 
ipecacuanha,  sulphurous  anhydride,  nitric  acid  fumes,  am- 
monia and  tobacco.  These  are  rarely  used  therapeutically  as 
inhalations,  and  their  inhalation  is  to  be  particularly  avoided 
m  irritable  conditions  of  the  bronchi. 

The  drugs  which,  when  inhaled,  are  soothing  to 
the  bronchial  mucous  membrane  are — 
Hydrocyanic  acid.  |  Coniuni. 

These  are  rarely  employed. 

Inhalations  which  are  used  to  stimulate  the 
bronchi,  that  is  to  say,  to  increase  their  vascularity, 
secretion,  and  muscular  power,  are — 

Carbolic  acid,  gr.  20.  Tinctura  Benzoini  Com- 

Cajuput  oil,  m20.  posita,  iss. 

Creosote,  §ss.  Vapor  Olei  Pini  Sylves- 

Cubebs  oil,  gss.  tris  (B.  P.  1885). 

The  amounts  given  after  each  are  the  quantities  that 
should  be  added  to  a  pint  of  water  at  140°  F. 
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Inhalations  which  are  used  to  disinfect  foul 
secretions  from  the  bronchial  mucous  membrane  are 

th0S6  °f-  anhy- 


1)  Creosote. 

(2)  Iodoform. 

(3)  Mild  solutions  of 

benzoin. 

(4)  Carbolic  acid. 


(5)  Sitlphurous 

dride. 

(6)  Oil  of  juniper. 

(7)  Oil  of  cubebs. 


Inhalations  for  relieving  spasm  of  the  bronchial 

tubes  are  those  of — 


(1)  Conium. 

(2)  Stramonium. 

(3)  Chloroform. 


(4)  Ether. 

(5)  Amyl  nitrite. 


B  Drugs  acting  directly  on  the  Respiratory 
Centre.— If  the  drug,  when  injected  into  the  carotid 
artery  very  quickly  produces  its  effect  on  respiration, 
it  is  concluded  that  it  acts  on  the  respiratory  centre. 
Another  experiment,  often  used  to  determine  whether 
the  drug  acts  on  the  centre,  or  on  the  vagal  termina- 
tions in  the  lung,  is  to  cut  the  vagi  and  to  observe 
whether  it  acts  similarly  before  and  after  the  section. 

Drugs  which  directly  stimulate  the  respiratory 
centre  are 


(1)  Strychnine. 

(2)  Ammonia 

powerful). 


,      (3)  Belladonna, 
(very         (4)  Stramonium. 
|     (5)  Hyoscyamus. 

:  respiratory  centre  are- 

(10)  Virginian  Prune. 

(11)  Aconite. 

(12)  Veratrine. 

(13)  Nitrites. 

(14)  Gelsemium. 

(15)  Tobacco. 
(10)  Cocaine. 

(17)  Conium. 

(18)  Caffeine. 


Drugs  which  depress  the 

(1)  Physostigmine  (very 

powerful). 

(2)  Chloral. 

(3)  Chloroform. 

(4)  Ether. 

(5)  Alcohol. 

(6)  Opium. 

(7)  Hydrocyanic  acid. 

(8)  Codeine. 

(9)  Heroin. 

Alcohol,  Ether,  Chloroform,  and  Caffeine,  slightly  excite 
before  they  depress. 
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Therapeutics.— The    drugs    which    exmfp  «, 
respira  ory  centre  may  be  used  Sen  there  iS  any 
difficulty  m  respiration,  especially  with  the  view 
o  increasmg  the  force  of  the  respLtory  act  whiSI 

the %ffiX  *°  get  rid  of  {he  caut  o 

me  cumculty     They  are,  of  course,  most  freauentlv 

lntirdAln  dlSGaSeS  °5  the  hm8*  especial  y9  b"  ny 
chitis  Ammonia  is  often  employed,  as  it  is  also  i 
powerful  expectorant ;  and  belladonna  is  uS6ful  when 
there  is  too  much  secretion  from  the  bronchial  tubes 
Substances  which  depress  the  respiratory  cenS 
are  very  little  needed  for  this  action  ;  but  the  cen  re 

blitodffT, act  of  collshins  is  in  thQ  close  »S 

bouihood  of  the  respiratory  centre,  and  opium  hydro- 
cyanic  acid    codeine,   heroin,   virgin  X° 

m  allaying  the  continual  hacking  cough  which  so 
frequently  accompanies  disease  of  the  heart  and 

The  drugs  which  relieve  cough  are  very  numerous 
for  it  may  be  reflexly  set  up  by  irritation  of  o  many 
peripheral  parts  viz.  nose,  throat,  pharynx,  ear! 
teeth,  larynx,  trachea,  bronchi,  lungs,  pleura,  stomach 
and  liver  ;  and  consequently  its  removal  may  depend 
upon  the  removal  of  peripheral  irritation  in  any  of 
these  organs.  J 

C.  Drugs  affecting  the  Bronchial  Secretion. 

(a)  Those  increasing  it ; 
(1)  All  alkalies,  especi-     (9)  Balsam  of  Tolu 
ally  carbonate  and  ;  (10)  Antimony  salts 
other  salts  of  am-    (11)  Sulphur 
monium.  |  (12)  Iodine 


(2)  Ipecacuanha 

(3)  Senega. 

(4)  Squills. 

(5)  Turpentine. 

(6)  Camphor. 


(13)  Tobacco. 

(14)  Jaborandi. 

(15)  Many  volatile  oils. 

(16)  Quillaia. 


0  Camphor.  (i7)  Apomorphine. 

,(J  *enzoin-  (18)  Terebene. 

(«)  Balsam  of  Peru.        |  (19)  Tar. 
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lb)  Those  decreasing  it: 
flV  Acids  I     (3>  Stramonium. 

^grSS^^nrog.  which  when  inhaled, 
actiilhkwayh^^^ 

and  many  volatile  oils  are  excreted  partly  by  the  bronchial 
mucous  membrane,  and  thus}will  disinfect  the  secretion 

Therapeutics.— In  bronchitis,  remedies  which 
increase  the  secretion  are  used  when  it  is  so  viscid 
that  it  sticks  to  the  tubes  and  cannot  be  coughed  up  ; 
and  those  which  decrease  it  are  employed  when  it  is 
too  watery  to  be  easily  expectorated.  The  use  ot 
the  disinfectants  is  obvious. 

D,  Drugs  relaxing  Spasm  of  the  Muscular  toat 
of  the  Bronchial  Tubes,  or  Antispasmodics.— The 
following  relax  contraction  of  the  bronchial  tubes  : 

(1)  Stramonium, 

(2)  Atropine, 

(3)  Hyoscyamus, 

(4)  Grindelia, 

(5)  Lobelia, 

The  first  five  paralyse  the  terminations  of  the  vagus 
in,  and  the  last  four  act  directly  on,  the  bronchial 
muscles.  It  is  very  likely,  j udging  by  their  analogous 
action  in  other  parts  of  the  body,  that  the  following 
drugs  also  relax  bronchial  spasm  : 

Opium,  Chloral,  Cannabis  Indica,  and  Conium. 

Therapeutics.— Stramonium  is  of  great  use  in 
asthma,  and  this  and  the  other  drugs  may  be  em- 
ployed for  cases  of  bronchitis  in  which  it  is  probable 
that  the  irritation  caused  by  the  inflammation  of  the 
tubes  sets  up  spasm  of  them. 

E.  Drugs  causing  spasm  of  the  muscular  coat  of 
the  bronchial  tubes — 

Muscarine,  Pilocarpine,  and  Physostigmine  excite  the 
vagal  endings  and  induce  typical  bronchiolar  constriction, 
which  is  abolished  by  Atropine.  Barium,  Veratrine,  Bromine, 
and  the  salts  of  many  of  the  heavy  metals  (e.g.  Gold)  produce 
constriction  which  is  not  influenced  by  Atropine. 


(6)  Amyl  Nitrite, 

(7)  Chloroform, 

(8)  Ether, 

(9)  Urethrane. 
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Th  F'  DrU?^S  aCting  0n  the  Vessels  of  the  Bronchi— 

(»  \%Ze3e  Same+1aS  W  been  alread?  described 
(p.  53)  as  acting  on  the  vascular  system  generally  but 

adrenalin,  pilocarpine,  and  muscarine,  although  they 

constrict  vessels  generally,  dilate  those  of  the  hmgs 

G.  Expectorants— The  modes  of  action  of  drugs 

acting  on  the  respiratory  system  are  so  complex  that 

it  is  usual  to  regard  most  of  them  clinically  simply 

as  drugs  which  hinder  or  aid  the  expectoration  of 

the  contents  of  the  bronchial  tubes.    Those  which 

then  action,  not  on  the  lungs,  but  on  the  circulation 


(1)  Acids. 

(2)  Ammonium  salts. 

(3)  Senega. 

(4)  Squills. 

(5)  Benzoin. 

(6)  Benzoic  acid. 

(7)  Balsam  of  Tolu. 


(8)  Balsam  of  Peru. 

(9)  Turpentine  prepara- 

tions. 

(10)  Terebene. 

(11)  Oleum  Pini. 

(12)  Nnx  vomica. 

(13)  Sulphur. 


Depressing  expectorants. -These  depress  the  general 
circulation.    They  are — 


(1)  Alkalies. 

(2)  Antimony  salts. 

(3)  Ipecacuanha. 

(4)  Senega. 

(5)  Lobelia. 

(6)  Jaborandi. 

(7)  Apomorphine. 


(8)  Saponin. 

(9)  Acalypha. 

(10)  Tylophora. 

(11)  Potassium  iodide 

(very  slightly  de- 
pressant). 


Therapeutics— It  is  almost  impossible  to  lay 
down  any  general  directions.  The  prescriber  must 
consider  in  any  case  before  him  whether  he  wishes 
to  stimulate  or  to  depress  the  circulation,  to  increase 
or  to  diminish  or  to  disinfect  the  expectoration,  to 
stimulate  the  respiratory  centre,  to  overcome  spasm 
of  the  bronchial  tubes,  or  to  allay  a  hacking  cough  ; 
and  he  must  combine  his  remedies  according  to  the 
answer  he  makes  to  these  questions.  Warmth  to 
the  chest  and  warm  drinks  are  sedative,  and  increase 
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the  amount  of  secretion.    Cold  and  cold  drinks  have 

aQ  ^'Dfu^which  in  Man  sometimes  produce 
Cheyne  Stokes  breathing— 

These  are  morphine,  potassium  bromide,  and  chloral  hy- 
drate In  animals  the  following  m  addition  may  do  it  . 
pioroioxin,  muscarin,  digitalin,  strychnine,  and  ammonium 
carbonate. 

Division  lX.-S>nigs  acting  on  the  Digestive 
Apparatus. 

A  Drugs  acting  on  the  Teeth.— Soaps  and 
powders  are  used  for  cleaning  the  teeth.  The  basis  of 
most  tooth  powders  is  chalk,  which  acts  mechanical  y  ; 
charcoal  is  sometimes  used  in  the  same  way.  As  the 
food  is  very  liable  to  collect  and  decompose  between 
the  teeth,  antiseptics,  as  quinine,  borax,  and  carbolic 
acid,  are  often  mixed  with  tooth  powders.  Astrin- 
gents, such  as  rhatany  and  areca  nut,  are  employed  if 
the  gums  are  too  vascular.  Mineral  acids  and  alum 
are  injurious  to  the  teeth  if  used  for  a  long  time,  and 
iron  is  liable  to  stain  them  ;  therefore  these  substances 
are  best  taken  through  a  quill,  and  should  not  be 
used  as  gargles  for  long  together. 

Toothache  may  be  relieved  by  local  anodynes, 
as  creosote,  or  strong  carbolic  acid.  The  tooth  is 
plugged  with  cotton  wool  soaked  in  one  of  these. 
Clean  cotton  wool  is  placed  over  the  carbolized  wool 
to  prevent  the  acid  from  reaching  the  mouth.  This 
method  may  damage  the  tooth  pulp. 

B.  Drugs  acting  on  the  Salivary  Glands— Much 
attention  has  been  devoted  to  the  submaxillary 
gland  of  the  dog,  and  there  is  no  reason  for  suppos- 
ing that  the  other  salivary  glands  of  that  animal  or  of 
other  creatures  differ  markedly  from  it.  We  know 
that  the  submaxillary  gland  is  under  the  influence  of 
the  chorda  tympani  nerve,  which  contains  vaso-dilator 
fibres,  and  also  some  which  directly  modify  the  secre- 
tion of  the  gland  apart  from  the  secondary  effects, 
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due  to  the  alterations  m  the  vessels,  obtained  when 
the  chorda  tympani  is  stimulated.    This  nerve  has  it* 
centre  m  the  medulla,  and  is  capable  of  being  excited 
reflexly  by  stimulation  of  many  nerves,  even  the 
sciatic,  but  especially  by  stimulation  of  the  gastric 
branches  of  the  vagus,  and  by  the  terminations  in  the 
tongue  and  mouth  of  the  glossopharyngeal  and 
gustatory  nerves.    The  gland  is  also  supplied  with 
sympathetic  branches  which  proceed  from  the  cervical 
sympathetic  trunk  ;  these  are  vaso-constrictor,  and 
can  also  modify  the  quality  of  the  secretion,  but  we 
do  not  know  so  much  about  them  as  we  do  about  the 
chorda  tympani.    Drugs  which  increase  the  amount 
oi  saliva  have  been  called  sialogogues  ;  those  which 
decrease  it,  antisialogogues.    It  is  clear  that  there 
are  very  many  ways  in  which  each  of  these  might  act, 
but  here  it  will  suffice  to  enumerate  only  those  ways 
m  which  they  are  known  to  act. 

1.  Sialogogues  acting  either  on  the  secretory  cells 
or  upon  the  terminations  of  the  nerves  in  them  — 
Oi  these  jaborandi  has  been  most  studied,  and,  by 
means  of  the  following  experiments,  it  has  been 
proved  to  act  either  on  the  cells  themselves  or 
the  terminations  of  the  nerves  in  them.  It  acts 
equally  well  after  section  of  all  the  nerves  going  to 
the  gland.  It  acts  when  it  is  injected  directly  into 
the  gland  but  is  prevented  from  reaching  the  general 
circulation.  If  it  has  been  given,  stimulation  of  the 
chorda  or  sympathetic  produces  no  more  effect  on 
the  amount  of  secretion  than  can  be  easily  explained 
by  the  vascular  effects. 


Sialogogues  falling  under  this  heading  are 

(1)  Jaborandi, 

(2)  Muscarine, 

(3)  Compounds  of  Iodine, 


(4)  Mercury, 

(5)  Pliysostig-mine. 


The  last  probably  acts  also  by  stimulating  the  centre 
in  the  medulla,  for  section  of  the  chorda  tympani  decidedly 
lessens  the  secretion  caused  by  them.    Physostiguiine  soon 
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cease,  to  cause  an  increase  of  the  secretion,  for  it  tightly  con- 
tracts the  vessels  of  the  gland. 

2  Sialogogues  acting  on  the  ganglionic  cells  : 
Tficotine  and  to  a  less  extent  the  other  drugs  acting  on 
gangUon °ceT  (see  p.  52),  first  excite  and  then  stop  sahvary 
secretion.  .  7 

3.  Sialogogues  acting  reflexly  by  si™^\f* 
peripheral  ends  of  afferent  nerves.-Oi  these  theie 
are  two  important  varieties  : 

(a)  Those  stimulating  the  gustatory  and  glossopharyngeal 
nerves  in  the  mouth  : 

(1)  All  Acids  and  (5)  Ether. 

2  Arid  Salts.  (6)  All     pungent  sub- 

3  Chloroform.  stances,  as  mustard, 
(4)  Alcohol.  Slnger-  &0- 

lb)  Those  stimulating  the  vagus  in  the  stomach  : 

Most  emetics,  especially  Antimony  and  Ipecacuanha. 

4.  Antisialogogues  acting  either  on  the  secreting 
cells  or  the  terminations  of  the  nerves  %n  them.—Ui 
these  atropine  has  been  most  studied  and  it  is 
proved  to  act  directly  on  the  gland  by  the  fact 
that  the  administration  of  it  prevents  any  increase 
of  sahvary  secretion  on  stimulation  of  the  chorda, 
although  the  vessels  dilate  as  usual.  It  is  highly 
probable  that  it  acts  upon  the  nerve  terminations, 
because  even  after  considerable  doses,  quite  para- 
lysing the  secretion  of  chorda  tympani  saliva,  stimu- 
lation of  the  sympathetic  will  still  induce  secretion. 

Antisialogogues  falling  under  this  heading  are— 

(1)  Belladonna,  I     (3)  Stramonium. 

(2)  Hyoscyamus, 

5.  Antisialogogues  acting  reflexly  by  dressing 
the  peripheral  ends  of  afferent  nerves—  Alkalies, 
opium,  and  any  substances  which  allay  irritation  of 
the  mouth.  Part  of  the  effect  of  opium  is  due  to 
its  depressing  action  on  the  medullary  centre. 

Therapeutics.— A  deficiency  in  the  amount  of 
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saliva  secreted  is  seen  most  markedly  in  fever  whan 

T,iZZ%hGTe£  and        Pa  rent  ^ 

Plains  of  thirst.    Sometimes  it  is  a  disease  in  iS 

nervous'  °f  ™  P^S 

nervous.    It  is  a  prominent  symptom  of  belladonna 

poisoning.  In  fever,  acid  drinks,  especially  thoSe 
containing-  carbonic  acid  gas,  lemonade,  &c  7  are  of 
use  as  sialogogues.  Drinks  which  relieve  th is  hbrit 
hirst  are  called  Refrigerants.  For  the  dTsease 
known  as  "dry  mouth  "jaborandi  has  been  used  and 
t  wdl  relieve  the  dryness  due  to  belladonna  poison- 
mg.  Excessive  salivary  secretion  is  hardly  met  with 
except  as  a  symptom  of  poisoning,  especial  y  by 
mercury  and  jaborandi.  In  some  forms  of  i2Jl 
tion  the  saliva  has  a  very  unpleasant  taste,  and  may 
even  be  diminished  in  quantity,  but  then  the  indTca 
tion  is  to  treat  the  indigestion 

C.  Drugs  acting  on  the  Stomach.— Strictly  sroeak 
mg  we  ought  to  consider  these  under  the  following 
heads  :-Those  which,  by  modifying  the  secretion  of 
hydrochloric  acid  or  pepsin,  influence  the  conversion 
oi  proteids  into  peptones  and  albumoses.  Those 
which  influence  the  property  possessed  by  the  gastric 
juice  of  curdling  milk.    Those  which  affect  its  anti- 
septic power  by  modifying  the  secretion  of  acid 
I  hose  which  modify  the  secretion  of  mucus.  Those 
which  influence  the  nerves,  the  vessels,  or  the  move- 
ments of  the  stomach.    Lastly,  those  which  are 
emetics     Our  knowledge,  however,  is  not  sufficient 
to  enable  us  to  do  this,  and  the  most  useful  classifica- 
tion is  into  those  affecting  the  secretion  of  gastric 
juice  as  a  whole,  the  secreted  contents,  the  vessels 
the  nerves,  the  movements,  and  emetics. 

1.  Drugs  increasing  the  amount  of  gastric  juice 
secreted.— These  are  usually  called  stomachics,  and 
include  a  great  many  substances.  Pawlow's  re- 
searches show  that  the  most  powerful  excitant  of 
the  flow  of  gastric  juice  is  appetite,  hence  the  sight 
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of  food  which  excites  appetite  excites  gastric  flow;, 
food  which  is  not  appetising  and  the  mere  mechani- 
cal stimulation  of  the  mouth  or  stomach  do  not  do 
so  Many  drugs,  e.g.  bitters  and  aromatics,  increase 
the  gastric  flow  because  they  act  on  the  gustatory 
nerves  in  the  mouth,  increasing  the  appetite. 

The  drugs  which  increase  the  flow  of  gastric  juice  are— 
(1)  Aromatics.  (4)  Alcohol. 


(2)  Bitters. 

(3)  Pungent  siihstances 

(pepper,  mustard, 
horseradish), 


(5)  Ether. 

(6)  Chloroform. 

(7)  Water. 


Therapeutics.— Stomachics  are  very  largely  used 
for  the  purpose  of  increasing  the  secretion  of  gastric 
juice  in  cases  of  dyspepsia. 

2.  Drugs  decreasing  the  amount  of  gastric  juice 
secreted. 

(1)  Alkalies.  (2)  Fats.  (3)  Many  of  those  in  the  last 
list  if  given  in  large  doses,  e.g.  alcohol,  ether,  chloroform. 

Therapeutics. — Alkalies,  especially  sodium  bicar- 
bonate, are  frequently  given  when  there  is  a  hyper- 
secretion of  gastric  juice.  They  inhibit  this  and  rest 
the  glands,  which  after  a  period  of  quietude  pour  out 
a  normal  juice.  This  gave  rise  to  the  erroneous  im- 
pression that  alkalies  increased  gastric  secretion. 

8.  Drugs  altering  the  composition  of  the  gastric 
contents. — Acids  and  alkalies  naturally  modify  the 
reaction  of  the  gastric  contents.  For  this  purpose 
dilute  mineral  acids  are  often  prescribed  to  be  taken 
about  two  hours  after  a  meal,  in  cases  in  which  the 
cause  of  indigestion  is  thought  to  be  that  the  amount 
of  hydrochloric  acid  secreted  is  deficient.  In  cases 
of  indigestion  in  which,  from  the  nature  of  the 
vomited  matters  or  from  any  other  reason,  it  is  con- 
sidered that  there  is  an  excess  of  acid  in  the  stomach, 
alkalies  are  given  at  or  after  meal-times,  the  favourite 
drug  being  sodium  bicarbonate. 
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Pepsin  is  given,  usually  in  combination  with 
dilute  hydrochloric  acid,  when  it  is  probable  that  the 
cause  of  the  indigestion  is  the  secretion  of  too  small 
an  amount  of  pepsin ;  but  in  this,  as  in  every  other 
variety  of  dyspepsia,  it  is  far  more  important  to 
remove  the  cause  of  the  indigestion  than  to  endeavour 
to  modify  the  composition  of  the  secreted  gastric  juice. 

Many  attempts  have  been  made  to  try  by  the 
administration  of  antiseptics  to  prevent  fermenta- 
tion and  putrefaction  from  going  on  in  the  stomach, 
but  with  a  limited  success,  for  a  sufficient  dose 
is  frequently  deleterious.  Here  even  more  than  in 
the  last  case  the  right  treatment  is  to  remove  the 
cause  of  the  fermentation  or  putrefaction. 

Drugs  that  have  been  used  for  this  purpose  are— 

(8)  Sodium  sulpho-car- 


(1)  Carbolic  acid. 

(2)  Iodoform. 

(3)  Boric  acid. 

(4)  Creosote. 

(5)  Eucalyptus. 

(6)  Thymol. 

(7)  Sodium  hyposul- 

phite. 


bolate. 
(9)  Sulphurous  anhy- 
dride. 

(10)  Naphthol. 

(11)  Bismuth  Salicylate. 

(12)  Salol. 


4.  Drugs  which  dilate  the  vessels  of  the  stomach. — 
The  vessels  of  the  stomach  are  very  sensitive  to 
irritation.  They  easily  dilate  upon  mechanical  irri- 
tation, and  the  presence  of  food,  especially  peptones, 
causes  the  vascularity  of  the  mucous  membrane  to 
increase.  Within  limits  greater  vascularity  is  an 
advantage,  for  it  not  only  favours  the  secretion  of 
gastric  juice,  but  it  facilitates  absorption. 

The  substances  which  increase  the  vascularity  of 
the  stomach  are  all  stomachics  dilute  mineral  acids, 
the  drugs  which  have  already  been  enumerated  as 
irritants  generally,  and  squill,  digitalis,  colchicum, 
senega,  copaiba,  cambogia,  guaiacum,  and  veratrinc. 
This  is  a  very  long  list,  and  many  of  the  sub- 
stances in  it  are  never  employed  for  their  irritant 
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effect;  in  fact,  the  only  ones  in  common  use  are 
the  stomachics :  the  others  are  far  too  powerful ; 
even  small  doses  of  them  set  up  inflammation  of 
the  gastric  wall,  which  is  also  produced  by  over- 
indulgence in  stomachics,  as  we  constantly  see  in  the 
gastritis  induced  by  alcohol.  The  therapeutic  indica- 
tions for  this  class  of  drugs  are  the  same  as  those  for 
stomachics  generally. 

Gastro-intcstinal  irritants. — In  describing  the  in- 
dividual actions  of  drugs  the  statement  is  frequently 
made  that  they  are  gastro-intestinal  irritants,  and 
this  is  a  convenient  opportunity  for  describing  the 
symptoms  produced  in  health  by  these  drugs.  If 
the  drug  has  a  caustic  action,  as  many  gastro-intes- 
tinal irritants  have,  the  swallowing  of  it  will  cause 
considerable  pain  in  the  mouth  and  pharynx,  in  a 
short  time  these  parts  will  become  severely  inflamed, 
and  consequently  very  much  reddened,  swollen,  and 
painful.  The  tongue  will  be  often  much  enlarged. 
If  the  drug  is  corrosive,  sloughs,  generally  white  in 
colour  at  first,  with  a  severely  inflamed  area  around 
them,  will  be  seen ;  as  they  fall  off  they  will  leave 
ulcers.  Owing  to  the  pain  and  swelling,  it  will  for 
some  time  be  impossible  to  take  any  food,  or  at  the 
best  only  that  of  a  soft  or  fluid  nature.  Directly  the 
drug  reaches  the  stomach  intense  irritation  is  set  up, 
consequently  the  patient  feels  severe  abdominal  pain, 
and  generally  there  is  soon  violent  retching  and 
vomiting.  As  the  poison  passes  on  it  produces  its 
severe  irritant  effects  on  the  intestine,  and  diarrhcea 
sets  in.  Both  the  vomited  matters  and  the  motions 
often  contain  blood.  The  general  symptoms  are  an 
anxious  countenance,  small  feeble  pulse,  scanty  urine, 
a  low  temperature,  and  all  the  symptoms  of  collapse. 
Later  on  the  gastro-intestinal  irritation  may  be 
severe  enough  to  set  up  general  peritonitis,  or  a 
gastric  ulcer  may  form,  and  then  there  may  be  added 
to  the  case  all  the  symptoms  of  gastric  ulcer  and  its 
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sequelae.  The  inflammation  of  the  oesophagus  may 
lead  to  its  contraction.  At  the  post-mortem  exa- 
mination, if  the  patient  has  died  soon  after  the 
administration  of  the  poison,  the  stomach  will  be 
very  red  and  ecchymosed,  with  a  swollen  mucous 
membrane.  Parts  of  the  intestine  will  be  in  the 
same  condition.  This  severe  inflammation  may,  in 
many  places,  have  led  to  the  formation  of  sloughs. 
It  must  be  remembered  that  many  gastro-intestinal 
irritants  have  no  action  on  the  mouth.  Nicotine  is 
a  gastro-intestinal  irritant  because  of  its  action  on 
the  ganglia  of  the  intestinal  nerves  leading  to  in- 
creased peristalsis  and  secretion. 

5.  Drugs  which  contract  the  gastric  vessels. — 
These  are  the  same  as  those  which  have  already  been 
enumerated  as  being  generally  astringent.  They  are 
much  more  used  for  the  intestine  than  the  stomach, 
and  will  therefore  be  considered  in  detail  presently 
(p.  92). 

6.  Drugs  acting  on  the  nerves  of  the  stomach. — 
All  drugs  powerfully  irritant  to  the  stomach  cause 
pain  in  it ;  those  that  are  only  slightly  irritant  give 
rise  to  a  sensation  of  warmth.  It  is  never  desired 
to  produce  gastric  pain. 

Gastric  sedatives. — These  drugs  are  the  same  as 
those  which  are  local  sedatives  to  other  parts  of  the 
body.    Those  most  used  for  the  stomach  are — 

(1)  Bismuth  carbonate.  (6)  Carbonic  acid. 

(2)  Bismuth  subnitrate.  i  (7)  Ice. 

(3)  Bismuth  salicylate.  ;  (8)  Belladonna. 

(4)  Opium.  (9)  Hyoscyamus. 

(5)  Hydrocyanic  acid.     I  (10)  Stramonium. 

They  are  employed  in  the  very  many  painful 
forms  of  dyspepsia.  All,  except  perhaps  stramo- 
nium, are  in  frequent  use. 

7.  Drugs  acting  on  thcmovemcnts  of  the  stomach. 
It  has  been  observed  that  the  movements  of  the 
stomach  increase  as  the  acidity  of  the  contents 
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increases.  If  it  be  that  the  acidity  is  the  cause  of 
the  movements,  anything  which  causes  an  increase 
of  acidity  will  lead  to  more  powerful  movements. 
Apart  from  this,  strychnine  appears  directly  to 
stimulate  the  plain  muscle  of  the  gastric  wall. 
Stomachics  also  probably  aid  the  movements,  so 
1  that  our  complete  list  will  be  mineral  acids,  nux 
vomica,  and  stomachics. 

The  proper  churning  up  of  the  gastric  contents 
is  so  necessary,  that  the  value  in  dyspepsia  of  drugs 
which  aid  the  gastric  movements  is  very  great. 
Hence  the  frequency  with  which  nux  vomica  enters 
into  antidyspeptic  acid  mixtures. 

Carminatives.— This  term  is  often  applied  to 
substances  which  aid  the  expulsion  of  gas  from  the 
stomach  and  intestines.  They  act  by  stimulating 
the  gastric  and  intestinal  movements.  It  has  been 
found  from  clinical  observation  that  the  most  efficient 
carminatives  are — 

(1)  Stomachics  generally,       (6)  Asafetida, 

especially—  (7)  Ammoniacum, 

(2)  Aromatics,  (8)  Valerian, 

(3)  Bitters,  (9)  Camphor,  and 

(4)  Pungent  substances,       (10)  Volatile  Oils. 

(5)  Alkalies, 

8.  Emetics.- — It  is  well  known  that  the  many  com- 
plicated mechanisms  involved  in  the  act  of  vomiting 
are  under  the  control  of  a  centre  in  the  medulla, 
which  is  capable  of  being  stimulated  by  afferent  im- 
pulses reaching  it  from  many  sources,  such  as  the 
cerebrum,  as  when  sights  or  smells  cause  sickness,  the 
mouth,  the  pharynx,  the  oesophagus,  the  lungs,  the 
heart,  the  stomach,  the  intestines,  the  biliary  pas- 
sages, the  kidney,  the  peritoneum,  and  the  uterus  ; 
so  that  drugs  acting  on  any  of  these  organs,  or  on 
the  centre  itself,  might  be  emetics.  But  it  is  usual, 
in  describing  drugs  which  cause  vomiting,  to  men- 
tion only  those  which  do  so  either  by  acting  on  the 
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stomach  or  on  the  centre  in  the  medulla,  and  they 
are  divided  into  two  corresponding  classes.  Those 
acting  on  the  stomach  are  sometimes  called  direct 
emetics,  because  they  act  directly  on  the  stomach  ; 
and  those  influencing  the  medulla  are  called  indirect ; 
but  some  authors  reserve  the  word  direct  for  those 
acting  on  the  medulla,  and  speak  of  those  affecting 
the  stomach  as  indirect.  Considering  this  confusion, 
it  is  better  to  divide  emetics  into  gastric  and  central. 
By  means  of  the  following  experiments  we  determine 
to  which  group  any  drug  belongs. 

(1)  The  emetic  is  injected  directly  into  the  circu- 
lation. If  very  shortly  after  this  vomiting  takes 
place,  the  drug  must  have  acted  on  the  medulla,  to 
which  it  has  been  carried  by  the  circulation  ;  but  if 
some  time  elapses  we  conclude  it  acted  on  the 
stomach,  and  that  it  was  first  excreted  into  this  organ 
before  vomiting  took  place.  This  experiment  may 
be  made  still  more  striking  by  injecting  directly 
into  the  carotid,  for  then  the  medulla  is  quickly 
reached. 

(2)  If  the  least  quantity  of  the  drug  which,  when 
injected  into  the  circulation,  will  produce  vomiting 
is  larger  than  is  necessary  when  it  is  introduced 
directly  into  the  stomach,  the  inference  is  that  the 
drug  acts  primarily  on  the  stomach,  and  that  when 
it  produces  vomiting  after  injection  into  the  circula- 
tion it  only  does  so  because  some  of  it  has  been 
excreted  into  the  stomach. 

(3)  If  the  drug  will  not  produce  vomiting  after 
injection  into  the  circulation  when  the  stomach  is 
replaced  by  a  bladder,  it  shows  that  it  acted  on 
the  stomach ;  but  if  vomiting  is  produced  it  shows 
that  the  drug  acted  on  the  medulla,  and  that  the 
vomiting  is  caused  by  the  contraction  of  the  abdo- 
minal muscles. 

(4)  If  the  drug  takes  a  long  while  to  act  after  its 
introduction  into  the  stomach,  it  probably  acts  cen- 
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trally  ;  and  the  reason  for  the  delay  is  that  sufficient 
time  must  elapse  for  the  drug  to  be  absorbed. 

In  spite  of  these  experiments  it  is  difficult  to  be 
sure  about  the  action  of  emetics,  for  some  act  in  both 
ways,  and  some  may  in  the  course  of  their  circulation 
through  the  blood  act  upon  some  of  the  many  parts 
of  the°body  from  which  the  vomiting  centre  receives 
afferent  impulses. 

The  following  is  a  list  o£  those  emetics  which  are  com- 
monly used. 

(1)  Apomorphine.  (6)  Copper  sulphate. 

(2)  Tartar  emetic.  (7)  Zinc  sulphate. 

(3)  Ipecacuanha.  (8)  Sodium  chloride. 
(i)  Alum.                            (9)  Mustard. 

(5)  Ammonium    carfoo-     (10)  Warm  water, 
nate. 

Of  these  apomorphine  is  the  only  one  that  acts  solely 
centrally.  The  others  all  act  chiefly  on  the  stomach,  but 
tartar  emetic  and  ipecacuanha  probably  act  partly  centrally. 

Therapeutics. — Emetics  have  two  uses.  Firstly, 
to  remove  the  contents  of  the  stomach.  Thus  when 
that  organ  is  over-full,  and  there  is  a  feeling  of  nausea, 
an  emetic  by  emptying  the  stomach  may  relieve. 
Emetics  are  largely  used  to  empty  the  stomach  in 
cases  of  poisoning,  and  they  may  benefit  certain 
cases  of  sick  headache.  An  emetic  occasionally  aids 
the  expulsion  of  a  foreign  body  which  has  become 
impacted  in  the  fauces  or  oesophagus.  Secondly, 
emetics  are  used  to  expel  the  contents  of  the  air- 
passages,  especially  in  children,  for  they  cannot 
expectorate  well.  For  this  purpose  these  drugs  are 
given  to  help  children  to  expel  the  morbid  products 
in  bronchitis,  laryngitis,  and  diphtheria.  They  also 
aid  the  expulsion  of  foreign  bodies  that  have  become 
impacted  in  the  larynx.  In  choosing  an  emetic  it 
will  be  remembered  that  although  apomorphine, 
ipecacuanha,  and  tartar  emetic  are  the  most  power- 
ful they  are  the  most  depressant,  and  are  therefore 
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not  suitable  in  many  cases— such,  for  instance,  as 
poisoning  accompanied  by  severe  collapse.  When 
the  poison  is  a  powerful  gastro-intestinal  irritant, 
if  the  condition  of  the  mouth  and  oesophagus  will 
allow  of  it,  it  is  preferable  to  wash  out  the  stomach 
rather  than  to  use  an  emetic. 

Emetics  are  not  permissible  for  patients  suffering 
from  aneurysm,  hernia,  prolapse  of  the  uterus  or 
rectum,  peritonitis,  or  a  tendency  to  hemorrhage, 
because  of  the  straining  induced  by  the  vomiting, 
which  should  make  us  cautious  in  giving  them  to 
those  who  have  disease  of  their  vessels  or  high  tension 
in  them,  for  the  straining  may  lead  to  hemorrhage. 

9.  Antiemetics. — The  causes  of  vomiting  are  so 
numerous  that  the  number  of  drugs  which  may  stop 
vomiting  is  very  large  ;  therefore,  as  in  the  case  of 
emetics,  we  can  only  consider  those  which  act  either 
on  the  stomach  or  on  the  centre  in  the  medulla. 

Antiemetics  acting  oil  the  stomach, — These  are  all 
those  substances  which  have  been  already  enumerated 
as  having  a  sedative  influence  on  the  gastric  nerves, 
viz. : 

(1)  Ice,  (2)  Bismuth  carbonate,  (3)  Bismuth 
subnitrate,  (4)  Opium,  (5)  Hydrocyanic  acid,  ((i)  Car- 
bonic acid.  Also  some  drugs  which  occasionally  appear  to 
have  a  specific  local  action  in  arresting  vomiting  ;  such  are  (7) 
Cocaine,  (8)  Cerium  oxalate,  (9)  minute  doses  (lui.)  of 
Vinum  Ipecacuanhse,  (10)  minute  doses  (liu)  of  Tincture 
of  iodine,  (11)  minute  doses  of  Arsenious  acid,  (12)  small 
doses  of  each  of  Alcohol,  (13)  Carbolic  acid,  (14)  Chloro- 
form, (15)  Creosote,  (16)  Ether,  (17)  Silver  nitrate, 
and  (18)  Sulphocarbolates. 

Antiemetics  acting  centrally — 

(1)  Opium.  (2)  Bromides  of  ammonium,  (3)  of 
potassium,  and  (4)  of  sodium.  (5)  Chloral  hydrate. 
(0)  Amyl  nitrite.  (7)  Nitroglycerin.  (8)  Dilute 
hydrocyanic  acid.  (9)  Alcohol.  It  will  be  noticed  that 
some  drugs  fall  under  both  headings. 

Therapeutics. — The  very  name  of  these  drugs 
indicates  their  therapeutical  application.  At  the 
best  they  are  only  palliative  ;  the  right  way  to  treat 
vomiting  is,  if  possible,  to  remove  the  cause.  Of 
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antiemetics,  ice,  dilute  hydrocyanic  acid,  caibomc 
acid,  bismuth  salts,  morphine,  and  iodine  are  per- 
haps the  most  reliable,  but  all  are  very  uncertain. 

D  Drugs  acting  on  the  Intestines.— Many  se- 
cretions are  poured  into  the  intestine,  the  food  is 
much  altered  by  the  time  it  arrives  there,  and  it 
is  changed  in  its  course  down  the  intestine ;  the 
physiology  of  intestinal  digestion,  of  the  movements 
and  the  nervous  mechanisms  of  the  intestine  are  im- 
perfectly known  ;  drugs  may  be  considerably  altered 
by  the  time  they  come  to  this  part  of  the  alimentary 
canal,  and  its  diseases  are  little  understood ;  conse- 
quently we  cannot  arrange  the  action  of  drugs  m  a 
physiological  classification.  We  know,  in  fact,  of  only 
two  important  divisions,  purgatives  and  astringents. 

The  methods  of  experiment  which  have  been  used 
to  determine  the  mode  of  action  of  purgatives  are 
chiefly  those  of  Thiry  and  Moreau.    The  first-named 
observer  cut  the  intestine  across  in  two  places  a  short 
distance  apart :  the  isolated  part  which  was  still 
attached  to  the  mesentery  was  sewn  up  at  one  end  ; 
the  other,  the  open  end,  was  attached  to  the  abdominal 
wall,  and  thus  there  was  a  test-tube-like  piece  of  in- 
testine into  which  drugs  could  be  placed.    The  parts 
of  gut  either  side  of  the  excised  piece  were  sewn 
together,  so  that  the  whole  intestine  was  the  same 
as  before  but  a  little  shorter.     This  method  did 
not  give  very  satisfactory  results,  and  consequently 
Moreau  devised  his  experiments,  which  seem  more 
trustworthy.    He  put  four  ligatures  round  the  intes- 
tine at  equal  distances  apart,  so  that  he  shut  off  from 
the  rest  of  the  gut  and  from  each  other  three  pieces  of 
intestine,  each  the  same  length.    With  a  fine  syringe 
he  injected  into  the  middle  piece  the  drug  to  be  ex- 
perimented upon,  and  returned  the  whole  into  the 
abdominal  cavity.    In  a  few  hours  the  animal  was 
killed,  and  the  state  of  the  interior  of  the  middle 
piece  was  contrasted  with  that  of  the  pieces  either 
side  of  it.    Before  Moveau's  experiments  there  had 
been  much  discussion  as  to  whether  some  purga- 
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tives  did  not  act  only  by  increasing  the  action  of  the 
muscular  coat,  and  others  only  by  stimulating  the 
secretions,  but  from  these  experiments  it  appears 
that  the  majority  act  in  both  ways,  some  very 
slightly  on  the   secretion  and  powerfully  on  the 
muscle  and  others  less  on  the  muscle  and  more 
on  the  secretion.    But  probably  when  purgatives 
are  given  m  medicinal  doses  much  of  the  fluid 
expelled  is  merely  natural  intestinal  fluid  which  has 
been  hurried  through  the  intestine  before  it  could 
be  reabsorbed,  and  with  all  purgatives  the  increased 
muscular  contraction  which  is  a  local  effect  is  the 
chief  action.    It  is  undecided  whether  purgatives 
can  cause  increased  muscular  contraction  in  parts  of 
the  bowel  with  which  they  do  not  come  in  contact  ■ 
the  emptying  of  the  colon  which  may  follow  after 
small  rectal  enemata  appears  to  show  they  can,  but 
then  the  drug  may  be  absorbed  from  the  rectum'  and 
excreted  into  the  colon.    Many  purgatives  (e.g.  aloin) 
act  when  given  subcutaneously  ;  such  action  is  due  to 
excretion  into  thecolon.  In  many  vegetable  purgatives 
the  purgative  principle  is  a  glucoside.  All  these  purga- 
tive glucosides  readily  yield  derivatives  of  anthra- 
quinone,  and  it  is  to  these  derivatives  that  purgation 
is  due,  e.g.  they  are  contained  in  rhubarb,  purgatin, 
purgen,  senna,  cascara,  aloes.    We  will  first  consider 
intestinal  purgatives,  and  then  intestinal  astringents. 

Purgatives  are  divided  into  the  following  classes. 

Laxatives. — These  are  substances  which  slightly 
increase  the  action  of  the  bowels  chiefly  by  stimu- 
lating their  muscular  coat. 

They  are — 


(1)  Whole  meal  bread.  (8)  Stewed  apples 

(2)  Honey.  (9)  Manna. 

(3)  Treacle.  (10)  Cassia. 

(4)  Most     fruits,    espe-  (11)  Sulphur 

cially — 

(5)  Tamarinds, 

(6)  rigs, 

(7)  Prunes,  and 


(12)  Magnesia. 

(13)  Olive  oil. 

(14)  Castor     oil  (small 
doses). 
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These  are  all  of  them  domestic  remedies  em- 
ployed for  slight  cases  of  constipation,  especially  m 
children  ;  some,  as  brown  bread,  fruits  honey,  form 
articles  of  diet  with  persons  who  are  "able  to  con- 
stipation. (15)  ergot,  (16)  physostigma,  (17)  mix 
vomica,  (18)  belladonna,  (19)  hyoscyamus,  and  (20) 
stramonium  are  also  laxatives,  but  are  not  used 
except  under  medical  orders.  Nux  vomica  is  most 
valuable  ;  it  is  probably  a  direct  stimulant  to  the 
muse  alar  coat,  hardly  influencing  secretion.  It  is 
largely  used  in  cases  of  chronic  constipation,  espe- 
cially when  occurring  in  anaemic  persons,  or  in  those 
in  whom,  for  any  reason,  it  is  likely  that  the  intestinal 
peristalsis  is  feeble. 

Belladonna  in  small  doses  increases  peristaltic 
movements  because  it  paralyses  the  inhibitory  fibres 
of  the  splanchnics,  but  in  moderate  doses  it  com- 
pletely arrests  peristaltic  movements.  It  is  chiefly 
employed  for  this  latter  purpose,  especially  in 
combination  with  opium.  Hyoscyamus  acts  on  the 
intestines  in  the  same  way,  and  small  doses  of  it  are 
often  given  with  other  purgatives  to  prevent  griping, 
for  it  gives  an  orderly  rhythm  to  the  irregular  con- 
tractions the  stronger  purgatives  produce. 

Ergot  and  physostigma  are  hardly  ever  used  for 
their  laxative  effect. 

Simple  purgatives. — These  are  rather  more  power- 
ful in  their  action  than  laxatives.  They  stimulate 
peristalsis  and  also  increase  secretion.  Some  of  the 
laxatives,  as  castor  oil  and  magnesia,  when  given  in 
large  doses  become  simple  purgatives. 
The  simple  purgatives  are — 

(1)  Aloes.  (5)  Purgatin 

(2)  Rhubarb. 

(3)  Cascara  Sagratla. 

(4)  Senna. 

It  is  interesting  to  observe  that  the  first  four  all 
contain  and  owe  their  activity  to  emodin  (trioxy- 
methylanthraquinone),  rhubarb  and  senna  contain 


(6)  Ptirgen. 

(7)  Pel  Bovinum. 
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chrysophame  acid  (diniethylanthraquinone),  and 
purgatin  and  purgen  are  anthraquinone  derivatives 
Hence  these  drugs  are  sometimes  called  anthracene 
purgatives,  for  anthraquinone  is  anthracene  in 
which  CO  is  substituted  for  one  of  the  CH  groups. 
The  indications  for  each  will  be  given  under  the 
individual  drug. 

Drastic  purgatives,  often  called  cathartics.— 
These  excite  greatly  increased  secretion  and  peri- 
staltic movements,  and  if  given  in  large  doses  cause 
severe  irritation  of  the  intestine  with  much  secretion 
of  mucus,  great  vascular  dilatation  and  even  hemor- 
rhage, severe  abdominal  pain  and  collapse,  with 
profuse  diarrhoea.  The  peristaltic  contractions  are 
often  irregular,  and  hence  there  may  be  much 
griping  pain;  therefore  it  is  usual  to  prescribe 
hyoscyamus  with  these  drugs,  which  are  in  order  of 
efficiency — 

(1)  Calomel.  (7)  Oleum  Terebintliinas. 


(2)  Podophyllum 

(3)  Aloes. 

(4)  Jalap. 

(5)  Scammony. 

(6)  Gamboge. 


(8)  Colocynth. 

(9)  Elaterium. 

(10)  Croton  oil. 

(11)  Kaladana. 

(12)  Turpetli. 


The  most  powerful  are  placed  last.  Some,  as  jalap, 
elaterium,  scammony,  are  often  called  hydragog-ue,  because 
of  the  large  amount  of  secretion  they  excite. 

Therapeutics. — Drastic  purgatives  are  employed 
in  obstinate  constipation,  and  also  to  produce  very 
watery  evacuations  with  the  object  of  removing  as 
much  fluid  from  the  body  as  possible.  Hence  the 
frequent  use  of  jalap  in  Bright's  disease. 

Saline  purgatives. — These  in  hypertonic  solution 
increase  the  passage  of  fluid  from  the  tissues  into 
the  intestine,  and  if  in  hypotonic  or  isotonic  solu- 
tion prevent  absorption  of  fluid,  so  that  in  any  case 
a  large  amount  of  it  accumulates  in  the  intestine. 
The  distension  due  to  this  accumulation  excites 

( 
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(0)  Sodium  citro-tar- 
trate. 

(7)  Sodium  phosphate. 

(8)  Sulphate   and  other 

salts  of  magne- 
sium. 


aentle  peristalsis,  and  consequently  an  easy  painless 
evacuation  of  the  bowels.  It  follows  that  if  a  very 
concentrated  solution  is  given,  much  fluid  passes  into 
the  intestine.  Osmosis  certainly  plays  some  part 
in  the  process,  but  many  believe  that  it  cannot  be 
entirely  explained  by  physical  laws,  and  that  there  is 
a  selective  action  on  the  intestinal  epithelium _  for 
particular  ions ;  thus  as  neither  ion  in  magnesium 
sulphate  is  easily  taken  up  by  the  epithelium  the 
sulphate  remains  in  the  bowel  to  act  as  an  excellent 
purgative.  The  action  is  entirely  local,  for  no  purga- 
tion follows  if  the  salts  are  injected  into  the  blood. 
The  saline  purgatives  are — 

(1)  Potassium  tartrate. 

(2)  Potassium  acid  tar- 

trate. 

(3)  Potassium  sulphate. 

(4)  Sodium  sulphate. 

(5)  Sodium  tartrate. 

Therapeutics.— These  are  very  largely  used  as 
habitual  purgatives,  especially  for  persons  suffering 
from  any  form  of  gout.  They  form  the  essential  ingre- 
dient of  most  purgative  mineral  waters,  as  Hunyadi 
Janos,  Pullna,  Friedrichshall,  jEsculap,  Rubinat,  &c. 

The  best  way  of  taking  them  is  to  put  the 
required  dose  of  the  salt  or  the  mineral  water  in  a 
tumbler,  add  some  lukewarm  water,  and  sip  it  slowly 
while  dressing  in  the  morning. 

Cholagogue  purgatives  will  be  described  when 
speaking  of  the  liver. 

Enemata. — Any  fluid  preparation  injected  into 
the  rectum  is  called  an  enema.  When  a  purgative  is 
liable  to  produce  sickness,  or  it  is  unadvisable,  because 
of  peritonitis,  intestinal  obstruction,  ulceration,  or 
other  disease,  to  give  it  by  the  mouth,  it  may  be 
given  by  the  rectum.  Castor  oil,  aloes,  olive  oil, 
magnesium  sulphate,  soap,  &c,  may  be  administered 
in  this  way.    Enough  of  a  vehicle  should  usually  be 
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used  to  make  a  purgative  enema  up  to  three  quarters 
of  a  pint  or  a  pint,  for  distension  of  the  rectum  Veatly 
£S5  Zg  l°n-    A  teasP°onf^  of  glycerin  injected 

unde?tttlA^trTLeSem^  bG  deSCribed 
Astringents  acting  on  the  vessels  of  the  intestine 
inese  are  the  same  as  those  acting  on  vessels 
generally.    Those  employed  for  their  action  on 'the 
intestine  are — 


(1)  Lead  salts. 

(2)  Dilute  solutions 

silver  salts. 


of 


(3)  Alum. 

(4)  Dilute  sulphuric  acid. 


Astringents  coagulating  albuminous  fluids 
thus  constricting  the  vessels  : 
(1)  Tannic  acid,  and  all 
substances  containing 


and 


it,  as- 

(2)  Krameria  root, 

(3)  Kino, 

(4)  Hsematoxylum, 

(5)  Cinnamon, 

(6)  Catechu,  and 


(7)  Eucalyptus  gum. 

(8)  Lead  salts, 

(9)  Silver  salts, 

(10)  Zinc  salts, 

(11)  Bismuth  salts, 

(12)  Copper  salts,  and  es- 

pecially 

(13)  Per-salts  of  iron. 


Astringents  diminishing  the  amount  of  intestinal 
fluid  secreted  : 


(3)  Calcium  salts. 


(1)  Opium. 

(2)  Lead  salts. 

The  precise  action  of  these  is  obscure,  but  it  is  probable  that 
they  operate  in  the  way  indicated. 

Astringents  diminishing  the  contractions  of  the 
muscular  coat  of  the  intestines  : 


(5)  Lead  salts. 

(6)  Lime. 

(7)  Bismuth  salts. 


(1)  Opium. 

(2)  Belladonna. 

(3)  Hyoscyamus. 

(4)  Stramonium. 

Therapeutics. — The  first  proceeding  in  every 
case  of  diarrhoea  is  to  remove  its  cause  ;  if  this  can 
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be  done,  it  will  probably  subside.    Oiten  the  cause 
is  some  irritating,  indigestible  food,  and  then  it  is 
advisable  to  give  a  mild  purge,  as  castor  oil,  rhu- 
barb, &c,  to  get  rid  of  it.    The  majority  of  cases  of 
ordinary  diarrhoea  are  probably  due  to  some  slight 
enteritis,  and  then  any  one  of  the  astringents  that 
have  been  named  will  be  valuable,  for  it  is  desirable 
to  constrict  the  dilated  vessels,  and  to  dimmish  the 
secretion  and  the  movements.     Intestinal  astrin- 
gents are  therefore  often  combined,  and  when  the 
diarrhoea  is  at  all  serious  opium  is  of  great  service. 
If  there  is  a  persistent  cause,  as  tuberculous  ulcera- 
tion, the  hope  of  doing  good  is  slight.    But  the 
treatment  by  drugs  is  only  a  small  part  of  the  battle  : 
if  the  diarrhoea  is  severe,  absolute  rest  is  necessary, 
food  must  be  very  simple  and  given  in  very  small 
quantities  at  a  time,  not  much  fluid  should  be 
drunk,  and  the  patient  must  keep  warm. 

Intestinal  Antiseptics.— It  is  very  doubtful  if  it 
is  possible  to  disinfect  the  intestinal  contents  while  they  are 
in  the  body,  and  if  it  were  possible  it  might  be  very  harmful, 
as  intestinal  micro-organisms  greatly  help  normal  intestinal 
processes.  But  the  attempt  is  often  made.  The  drugs  used 
are  the  gastric  antiseptics  (p.  80)  and  calomel. 

E.  Drugs  acting  on  the  Liver. — The  liver  has 
several  distinct  functions,  viz.  to  secrete  bile,  to  form 
and  store  up  glycogen,  to  form  urea,  to  excrete  sub- 
stances absorbed  from  the  intestine,  and  to  destroy 
poisonous  substances  absorbed  from  the  intestine. 

1.  Drugs  influencing  the  secretion  of  bile. — It  does 
not  follow  because  more  bile  appears  in  the  faeces 
that  more  is  secreted,  for  it  may  be  that  the  gall- 
bladder and  ducts  have  been  thoroughly  emptied, 
or  that  the  bile  which  has  been  poured  into  the 
duodenum  has  been  swept  along  quickly  before 
reabsorption,  which  is  ordinarily  brisk,  has  had  time 
to  take  place.  Drugs  which  increase  the  amount  of 
bile  actually  secreted  are  called  direct  cholagogues, 
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or  hepatic  stimulants  ;  but  this  is  a  bad  name,  as  the 
liver  has  so  many  distinct  functions:  those  which 
simply  lead  to  a  larger  amount  of  bile  being  found 
in  the  feces  without  any  extra  secretion  are  called 
indirect  cholagogues. 

Direct  Choeagogues.  -  Drugs  supposed  to 
belong  to  this  group  have  been  studied  in  fastino- 
urarized  dogs,  and  upon  human  beings  with  biliary 
hstulse.  A  canula  is  inserted  into  the  bile-duct,  and 
is  brought  out  of  the  body,  the  drug  to  be  experi- 
mented upon  is  administered,  and  the  amount  of 
bile  secreted  before  and  after  the  administration  is 
noted.  No  food  must  be  given  during  the  experiment, 
as  that  alone  causes  a  considerable  increase  in  the 
binary  now. 

Direct  cholagogue— Bile. 

After  bile  is  given  by  the  mouth  it  is  absorbed,  carried 
to  the  liver,  and  there  increases  the  secretion  of  biie 

The  following  are  by  some  observers  stated  to  'be  direct 
cholagogues,  but  others  state,  and  probably  correctly  that 
none  of  them  increase  the  quantity  of  bile  secreted  (those 
believed  to  be  the  most  powerful  are  placed  first)— 

(1)  Euonymin. 

(2)  Sodium  benzoate. 

(3)  Sodium  salicylate. 


(4)  Podophyllum. 

(5)  Iridin. 

(6)  Mercuric  chloride. 

(7)  Sodium  sulphate. 

(8)  Sodium  phosphate. 

(9)  Aloes. 

(10)  Ipecacuanha. 


(11)  Dilute  nitric  acid. 

(12)  Dilute  nitro-hydro- 
chloric  acid. 

(13)  Colocynth. 

(14)  Colchicum. 

(15)  Potassium  sulphate. 

(16)  Rhubarb. 

(17)  Jalap. 

(18)  Scammony. 

(19)  Dilute  arsenious  acid. 


There  are  individual  differences  among  these  drugs  ;  many 
have  no  real  claim  to  be  called  cholagogues,  and  such  as  empty 
the  bowels  producing  a  motion  full  of  bile  probably  do  so  by 
hurrying  on  the  contents  of  the  small  intestine,  and  hence 
they  are  indirect  cholagogues.  Some,  as  sodium  salicylate, 
make  the  bile  very  watery ;  others,  as  toluylendiamine,  which 
is  not  given  to  man,  make  it  so  thick  that  it  flows  through 
the  duct  with  the  greatest  difficulty.  Euonymin,  sodium 
benzoate,  sodium  salicylate,  Harrogate  old  sulphur  spring  and 
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Carlsbad  water  are  all  stated  slightly  to  increase  both  he 
Sal  quantity  and  the  solids.  Podophyllum  and  mdm  on  the 
other  hand,  appear  to  increase  the  solids  without  affecting 
the  quantity. 

Indirect  Cholagogues.— These  cause  no  in- 
crease in  the  amount  of  bile  secreted  ;  they  act  either 
by  stimulating  the  upper  part  of  the  jejunum  and 
the  lower  part  of  the  duodenum,  thus  sweeping  the 
bile  on  before  there  is  time  for  it  to  be  reabsorbed  ; 
or  because  the  purgative,  e.g.  jalap,  or  scamniony, 
acts  best  on  the  intestine  when  dissolved  m  bile, 
and  hence  when  there  is  plenty  of  bile  in  the  intestine 
it  is  quickly  expelled ;  or,  lastly,  because  the  drug, 
e.g.  calomel,  is  an  antiseptic,  and  so  prevents  the 
decomposition  of  bile  by  bacteria. 

They  are— (1)  Mercury,  (2)  most  Cathartic  purga- 
tives, especially  Calomel. 

Therapeutics.— Cholagogues  are  used  for  cases 
of  dyspepsia  in  which  there  is  reason  to  believe  that 
the  liver  is  the  organ  at  fault,  and  certainly  they 
often  have  a  very  markedly  beneficial  effect.  It  is 
clearly  an  advantage  to  combine  direct  and  indirect 
cholagogues  in  order  to  ensure  that  the  bile  shall  be 
excreted.  As  bile  itself  is  a  stimulant  to  the  peristaltic 
movements  of  the  intestine,  all  cholagogues  are  purga- 
tives, and  form  a  distinct  class  of  purgatives.  In 
cases  of  hepatic  dyspepsia  attention  to  diet  is  of  the 
greatest  importance,  and  muscular  movements,  as 
riding,  rowing,  &c,  aid  in  the  expulsion  of  bile  from 
the  gall-bladder  and  ducts. 

Anticholagogues. — These  are  often  called 
hepatic  depressants.  They  decrease  the  quantity  of 
bile  secreted.  Calomel,  castor  oil,  gamboge,  mag- 
nesium sulphate,  opium,  and  lead  acetate  have  this 
effect,  but  it  is  not  sufficiently  marked  to  interfere 
with  their  therapeutic  use  for  other  purposes,  and 
they  are  never  employed  for  this  action. 
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_  2.  Drugs  modifying  the  formation  of  urea  by  the 
twer.—lt  is  believed  that  some  of  the  nitrogenous 
substances,  especially  leucin,  arriving  at  the  liver 
are  there  converted  into  urea.  The  quantity  of  urea 
excreted  by  the  urine  is  increased  by  phosphorus 
arsenic,  antimony,  ammonium  chloride,  and  iron.' 
Phosphorus  may  also  lead  to  the  appearance  in  the 
urine  of  leucin  and  tyrosin.  There  is  some  evidence 
that  this  drug  causes  an  increase  of  the  urea 
through  its  action  on  the  liver,  for  in  phosphorus 
poisoning  that  organ  undergoes  extreme  fatty  de- 
generation, and  jaundice  supervenes.  Whether  the 
other  drugs  act  through  the  liver  is  doubtful. 
Antimony  and  arsenic,  if  given  in  large  doses  for 
some  time,  both  produce  general  fatty  degeneration. 
All  these  substances  must  be  administered  in  almost 
poisonous  doses  in  order  to  increase  the  urea  in  the 
urine,  and  they  are  not  employed  therapeutically  for 
this  purpose. 

Opium,  colchicum,  alcohol,  and  quinine  are  said 
to  decrease  the  quantity  of  urea  excreted. 

3.  Depressants  of  the  Glycogenic  Function.— Phos- 
phorus, arsenic,  and  antimony  diminish  and  even  stop  the 
formation  of  glycogen  by  the  liver  ;  they  also  cause  fatty 
degeneration  of  it.  In  certain  forms  of  diabetes,  opium, 
morphine,  and  codeine  have  a  most  marked  effect  in  dimi- 
nishing the  quantity  of  sugar  in  the  urine. 

F.  Drugs  acting  on  the  Pancreas.— The  secretion 
of  pancreatic  juice  is  excited  by  acids,  hence  any 
of  the  drugs  increasing  the  gastric  juice  (q.v.)  and 
mineral  acids  stimulate  it,  but  alkalies  diminish  it 
as  they  inhibit  the  gastric  flow.  Fats  excite  the 
pancreatic  flow. 
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Division  X. -Dings  acting  on  the  Muscular 
and  Nervous  Systems. 

A.  Drugs  acting  on  Muscles.— Pharmacologists 
have  devoted  much  attention  to  this  class  of  drugs, 
but  as  the  facts  ascertained  are  not  used  in  medicine, 
we  need  not  stop  to  consider  them  in  detail. 

Potassium  salts  locally  applied  depress  muscular  action. 
Veratrine  and  Barium  excite  it. 

B.  Drugs  acting  on  the  Peripheral  Endings  of 
Motor  Nerves.— Of  the  drugs  belonging  to  this 
group  the  action  of  urari  has  been  worked  out  most 
fully.  If  urari  is  given  to  an  animal,  it  is  found 
that  the  muscles  will  respond  to  a  mechanical 
stimulus,  although  they  will  not  contract  when  the 
motor  nerve  is  stimulated.  If  a  single  muscle  be 
removed  from  the  circulation  by  ligature  of  its  vessels 
before  the  administration  of  urari,  afterwards  it  will 
be  the  only  one  that  will  respond  to  stimulation  of 
its  motor  nerve.  As  this  was  the  only  muscle  of  the 
body  that  the  drug  could  not  reach,  and  it  is  the  only 
one  not  poisoned,  the  poison  clearly  acts  locally  on 
the  muscles  ;  but  as  the  urarized  muscle  will  respond 
to  mechanical  stimulation  urari  must  paralyse  the 
motor  nerves  within  the  muscle,  probably  the  end 
plates. 

Urari  and  conium  are  by  far  the  most  important  drugs 
which  paralyse  motor  nerve  ends.  Therapeutically  we  never 
desire  to  paralyse  motor  nerve  endings. 

C.  Drugs  acting  on  the  Peripheral  Endings  of 
Sensory  Nerves  (other  than  those  of  special  sense). 
Our  knowledge  of  these  is  derived  almost  entirely 
from  observations  on  man,  for  it  is  very  difficult  to 
experiment  upon  animals,  as  they  have  such  imper- 
fect means  of  communicating  their  sensations  to  us. 

Drugs  which  stimulate  the  terminations  of  sensory 
nerves. — These,  when  applied  locally,  cause  pain. 
They  are  the  same  as  the  local  vascular  irritants 
which  have  already  been  enumerated  (p.  54) ;  in 
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fact,  most  of  them  give  rise  to  pain  by  causing  local 
inflammation.    There  is  no  need  to  repeat  the  list 

Therapeutics.— Local  irritants  are  chiefly  em- 
ployed for  their  action  on  the  vessels,  but  as  they 
are  also  counter-irritants,  their  application  to  the 
skin,  while  causing  some  pain  there,  will  often 
relieve  a  deep-seated  pain.  Although  pain  is  always 
referred  to  the  periphery,  it  is  appreciated  centrally, 
and  therefore  peripheral  stimulation  of  nerves  which 
also  reflexly  excites  the  heart  and  respiration,  is  used 
to  rouse  people  from  unconsciousness,  such  as  that  of 
fainting,  opium  poisoning,  &c.  For  these  purposes  the 
stimulus  must  be  prompt,  hence  the  application  of  the 
faradic  current  to  the  skin  is  a  good  means  to  employ. 

Drugs  whicli  depress  the  terminations  of  sensory 
nerves.— Oi  these  there  are  two  kinds  :  those  which 
only  relieve  pain,  or  local  anodynes  ;  and  those  which 
dimmish  sensibility,  or  local  anaesthetics. 

Local  Anodynes.— These  have  but  slight  action  unless 
pain  be  present.    They  are  

(9)  Chloral. 

(10)  Chloretone. 

(11)  Belladonna. 

(12)  Stramonium. 

(13)  Hyoscyamus. 

(14)  Opium. 

(15)  Sodium  bicarbonate. 

(16)  Oxide  of  zinc. 

(17)  Dilute  hydrocyanic 
acid. 


(1)  Aconite 

(2)  Carbolic  acid. 

(3)  Menthol. 

(4)  Orthoform. 

(5)  Veratrine. 

(6)  Ether. 

(7)  Alcohol. 

(8)  Chloroform. 

(These  last  three  must 
be  allowed  to  evaporate.) 

In  the  above  list  the  most  powerful  are  placed  first 
Many  other  substances  are  said  to  be  local  anodynes,  but  their 
claim  to  the  title  is  doubtful.  Cold  is  a  powerful  depressant 
Of  sensibility,  and  therefore  it  is  an  excellent  local  anodyne  ; 
so  also  is  warmth,  for  heat  dilates  the  vessels,  and  thus  relieves 
tension,  which  is  a  very  powerful  factor  in  causing  pain. 

Therapeutics.— It  is  clear  that  the  scope  for  the 
employment  of  local  anodynes  is  very  wide.  If 
possible,  the  first  thing  is  to  remove  the  cause  of  the 
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pain,  but  often,  as  in  neuralgia  and  many  forms  of 
pruritus,  we  cannot  do  this. 

Local  Anaesthetics. — These  are  cocaine,  eucaine, 
carbolic  acid,  Kava  root,  and  extreme  cold,  whether 
produced  by  ice  or  rethyl  or  methyl  chloride  spray.  These 
sprays  are  not  so  much  employed  as  formerly  to  produce  local 
anaesthesia  for  small  operations,  because  they  have  been  largely 
superseded  by  cocaine,  which  produces  a  high  degree  of  local 
insensibility. 

D.  Drugs  acting1  on  the  Trunks  of  Nerves. — These 
are  of  greater  pathological  than  pharmacological 
interest.  If  taken  for  a  long  time  they  produce 
chronic  inflammation  of  the  nerves,  which  is  shown 
by  the  great  increase  of  the  fibrous  tissue  between  the 
nerve-fibres,  and  the  fatty  degeneration  of  the  fibres 
themselves.  During  the  earlier  stages  the  irritation 
of  the  nerves  causes  much  pain  and  tingling ;  later,  as 
they  lose  their  function,  numbness,  with  loss  of  sen- 
sation, and  paralysis  set  in,  often  accompanied  by 
trophic  lesions.  For  fuller  details  books  on  medicine 
must  be  consulted. 

The  drugs  producing  peripheral  neuritis  are— 

(1)  Lead.  (3)  Arsenic. 

(2)  Alcohol.  (4)  Mercury. 

E.  Drugs  acting  on  the  Spinal  Cord.— The  dif- 
ficulties of  experiment  are  so  great  that  we  know 
nothing  of  the  action  of  drugs  on  the  sensory 
portions  of  the  cord.  We  are  also  ignorant  of  the 
action  of  drugs  on  the  motor  fibres.  The  following 
method  is  adopted  to  discover  whether  a  drug  acts 
on  the  anterior  cornua.  Suppose  we  are  studying 
a  drug  which  stimulates  them.  After  the  drug 
has  been  given,  a  slight  peripheral  stimulus  will 
produce  such  marked  reflex  action  that  convulsions 
will  ensue  upon  the  stimulation.  If  the  cord  is  cut 
across  and  the  convulsions  follow  the  stimulus  as 
before,  it  is  clear  that  these  cannot  be  of  cerebral 
origin,  for  in  that  case  they  would  not  take  place 
below  the  point  of  section.  Again,  if  before  injection 
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of  the  drug  into  the  circulation  the  vessels  of  the 
cord  are  ligatured,  and  then  the  drug  causes  no 
convulsion,  it  is  clear  that  it  acts  on  the  cord  and  not 
on  the  muscles  or  nerves.  These  results  are  con- 
firmed if,  when  the  drug  is  injected  into  vessels  by 
which  it  reaches  the  cord  quickly,  convulsions  occur 
sooner  than  when  it  is  thrown  into  other  vessels  ;  also 
if  convulsions  do  not  take  place  when  the  cord  is 
destroyed ;  and  lastly  if,  when  the  destruction  is 
gradually  caused  by  pushing  a  wire  down  the  verte- 
bral canal,  the  convulsions  cease  from  above  down- 
wards as  the  cord  is  destroyed.  Strychnine  has  been 
much  more  fully  studied  than  any  other  drug  which 
act3  on  the  cord.  The  effect  of  it  is  to  convert  what 
would  normally  be  inhibitory  impulses  into  excitory 
(see  Strychnine). 

The  drugs  increasing  the  irritability  of  the  anterior 
cornua  are — 


(1)  Strychnine. 

(2)  Brucine. 

(3)  Ammonia. 

(4)  Thebaine. 


(5)  Chloroform. 

(6)  Ether. 

(7)  Ergot. 

(8)  Opium. 


(The  last  four  only  slightly,  and  early  in  their  action.) 

Therapeutics. — It  is  very  rarely  that  we  can  do 
any  good  in  spinal  diseases  by  attempting  to  stimu- 
late the  anterior  cornua,  but  strychnine  is  occasion- 
ally given  for  cases  of  paralysis  due  to  disease  of 
the  spinal  cord. 

Drugs  which  depress  the  activity  of  the  anterior  cornua  : 


(1)  Fhysostigmine. 

(2)  Bromides. 

(3)  Alcohol. 

(4)  Chloroform. 

(5)  Ether. 

(6)  Ergot. 

(7)  Opium. 

(8)  Mercury. 

(9)  Zinc  salts. 
(10)  Silver  salts. 


(11)  Sodium  salts. 

(12)  Potassium  salts. 

(13)  Lithium  salts. 

(14)  Antimony  salts. 
(1-5)  Arsenical  salts. 

(16)  Camphor. 

(17)  Amyl  nitrite. 

(18)  Sodium  nitrite. 

(19)  Chloral. 

(20)  Carbolic  acid. 
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(21)  Apomorphine. 

(22)  Veratrine. 

(23)  Turpentine. 

(24)  Saponine. 


(25)  Emetine. 

(26)  Gelseminm. 

(27)  Colchicum. 

(28)  Kava  root. 


Of  these,  apomorphine,  alcohol,  chloroform,  ether,  arsenic, 
camphor,  morphine,  carbolic  acid,  chloral,  nicotine,  and  vera- 
trine first  excite  slightly  before  depressing. 

Therapeutics.— These  drugs  are  of  very  little  use 
in  medicine  for  their  action  on  the  spinal  cord.  Phy- 
sostigmine  is  by  far  the  most  powerful,  and  has 
been  occasionally  used  in  obscure  nerve  diseases 
accompanied  by  convulsions,  as  tetanus. 

Ergot  has  a  very  peculiar  action  in  producing 
sclerosis  of  the  posterior  columns  of  the  cord.  Lead 
sometimes  causes  atrophy  of  the  anterior  cornual 
cells,  and  long-continued  abuse  of  alcohol  pro- 
bably causes  slight  degeneration  of  the  cord  as  a 
whole. 

F.  Drugs  acting  on  the  Brain. — The  action  ot 
these  cannot  be  localised  nearly  so  accurately  as  can 
that  of  drugs  acting  on  the  spinal  cord  and  nerves. 
Drugs  acting  on  the  brain  illustrate  two  very  im- 
portant general  laws. 

First,  the  law  of  dissolution,  which,  when  stated 
as  it  applies  in  pharmacology,  is  as  follows.  When 
a  drug  affects  functions  progressively,  those  first 
affected  are  the  highest  in  development ;  that  is  to 
say,  they  are  the  last  acquired  by  the  individual  and 
the  last  to  appear  in  the  species.  The  next  affected 
are  those  next  to  highest,  and  so  on  ;  till  finally  the 
lowest  of  all  from  an  evolutionary  point  of  view, 
that  is  to  say,  the  functions  of  respiration  and  circula- 
tion, are  affected.  This  law  is  very  well  exemplified  in 
the  case  of  alcohol,  for  the  first  functions  to  be  disor- 
dered are  those  of  the  intellect,  especially  the  highest, 
such  as  judgment  and  reason  ;  then  follow  disorders 
of  movement,  and  finally  death  from  failure  of  respi- 
ration and  circulation. 
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Another  law  very  well  exemplified  by  drugs 
which  act  on  the  brain  is  that  when  a  drug  in  mode 

paralyses  it  For  example,  a  person  under  the  in- 
fluence of  chloroform,  soon  after  its  administration 
tosses  his  arms  about  in  a  disorderly  way,  but  thev 
subsequently  become  motionless ;  and  many  other 
cerebral  stimulants  may  also  be  hypnotics.  Some 
think  that  drugs  excite  nervous  functions  by  direct 
action,  others  that  the  excitation  is  often  due  to  the 
removal  of  inhibitory  impulses. 

Drugs  acting  on  the  motor  centres  of  the  brain  — 
To  investigate  these,  the  motor  area  of  the  cortex  is 
exposed  by  trephining,  and  the  strength  of  current 
winch  it  is  necessary  to  apply  to  the  motor  area 
to  produce  corresponding  movements  is  noted  before 
and  after  the  administration  of  the  drug.  Another 
method  is  to  observe  the  strength  of  current  neces- 
sary to  evoke  a  movement,  then  to  allow  the  trephine 
wound  to  close,  afterwards  the  animal  is  made  to  take 
the  drug  regularly  for  some  weeks.  The  opposite 
motor  area  is  then  exposed,  and  the  strength  of 
current  required  to  call  forth  movements  is  noted. 
It  has  been  found  that 
(1)  Alcohol,  |    (4)  Potassium  bromide, 

o   A^^etics,  (5)  Sodium  bromide, 

(6)  Chloral,  |    (6)  Ammonium  bromide, 

diminish  the  activity  of  the  motor  area. 

Bromides  are  largely  used  in  epilepsy  and  other 
convulsive  disorders  on  account  of  this  function. 

Drugs  exciting  the  motor  area  of  the  cortex  are— 

(1)  Atropine.  (3)  Strychnine. 

(2)  Absinthe.  (4)  Physostigmine. 

They  have  no  therapeutical  application  in  virtue  of  this 
property. 

General  cerebral  stimulants. — It  is  impossible  to 
know  anything  of  these  by  experiments  on  animals. 
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(11)  Coca. 

(121  Cannabis  indica. 

(13)  Lupulus. 

(14)  Opium. 

(15)  Camphor. 

(16)  Santonin. 

(17)  Quinine. 

(18)  Salicylic  acid. 

(19)  Tobacco. 


In  man  they  cause  general  excitation  of  the  mental 
faculties,  followed  in  many  cases  by  delirium  and 
incoherence.  The  exact  form  of  delirium  differs  a 
little  in  each  case. 

Such  drugs  are — 

(1)  Belladonna. 

(2)  Stramonium. 

(3)  Hyoscyamtis. 

(4)  Alcohol. 

(5)  Chloroform. 

(6)  Ether. 

(7)  Nitrous  oxide. 

(8)  Coffee. 

(9)  Tea. 
(10)  Guarana. 

Therapeutics. — Many  of  these  are  taken  habitu- 
ally as  cerebral  stimulants  ;  for  example,  alcohol, 
tea,  coffee,  tobacco,  in  England  ;  opium  in  the  East  ; 
cannabis  indica  in  many  parts  of  Asia ;  coca  in  parts 
of  South  America;  and  if  it  is  wished  to  give  a 
cerebral  stimulant  as  a  drug,  one  of  these  is  usually 
chosen.  The  rest,  which  are  very  important,  are 
commonly  employed  for  some  other  action.  With 
very  many  of  this  class  of  drugs,  as  will  be  seen 
directly,  the  stimulant  action  soon  gives  way  to  a 
paralysing  influence. 

General  cerebral  depressants. — These  are  com- 
monly divided  into  three  classes :  Hypnotics  or 
Soporifics,  Narcotics,  Anaesthetics.  It  is  believed 
that  one  way  at  least  in  which  any  drug  depresses 
the  activity  of  a  neurone  is  by  causing  retraction  of 
the  terminal  filaments  of  its  dendrons  or  axon,  thus 
rendering  synapses  less  intimate.  During  depression 
of  activity  the  brain  is  anaemic,  but  this  is  the  result 
more  than  the  cause  of  the  depression. 

Hypnotics  or  Soporifics  are  drugs  which  pro- 
duce sleep,  closely  resembling,  if  not  identical  with, 
natural  sleep. 
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The  hypnotics  are— 

(1)  Opium. 

(2)  Morphine. 

(3)  Chloral  hydrate. 

(4)  Butyl  -  chloral  -  hy- 

drate. 

(5)  Bromides. 

(6)  Chloralamide. 

(7)  Chloralose. 

(8)  Chloretone. 


(9)  Sulphonal. 

(10)  Paraldehyde. 

(11)  Trional. 

(12)  Tetronal. 

(13)  Veronal. 

(14)  Alcohol. 

(15)  Hyoscine. 

(16)  Cannabis  indica. 

(17)  Lupulus. 


Therapeutics.^These  drugs  are  often  used  for 
persons  suffering  from  sleeplessness,  but  it  is  far 
more  important  to  remove  the  cause  of  the  sleepless- 
ness. Sleep  is  often  promoted  by  dilating  the  vessels 
of  other  parts  of  the  body  than  the  brain ;  for  ex- 
ample, a  warm  bath  or  an  abundant  meal  conduces 
to  sleep  The  use  of  hypnotics  is  greatly  abused. 
Ihose  who  take  them  become  habituated  to  them, 
so  that  at  last  even  large  doses  do  not  cause  sleep. 
Chloral,  the  bromides,  trional  and  chloralamide  are 
perhaps  the  most  satisfactory. 

Narcotics  are  substances  which  not  only  produce 
sleep,  but  also  in  large  doses  depress  the  functions 
of  respiration  and  circulation.    Many  of  them  fall 
also  under  the  head  of  general  anesthetics ;  others 
are,  in  smaller  doses,  hypnotics.    It  has  been  sug- 
gested by  Meyer  and  Overton  that  as  many  of  these 
substances,  e.g.  ether,  sulphonal,  trional,  tetronal, 
chloroform,   chloral  and  chloralamide,   are  more 
soluble  in  lecithin  and  cholesterin  than  in  water, 
they  will  accumulate  in  the  nervous  system,  where 
these  substances  are  chiefly  present,  and  that  this 
helps  to  explain  the  action  of  these  drugs.    This  may 
be  so,  but  many  hypnotics,  e.g.  bromides,  are  not 
specially  soluble  in  lecithin  or  cholesterin,  and  many 
substances  are  soluble  in  lecithin  and  cholesterin 
but  are  not  hypnotics,  so  this  question  of  solubility 
cannot  be  the  whole  explanation. 
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The  following  is  a  list  of  Narcotics  : 


(6)  Hyoscyamus. 

(7)  Alcohol. 

(8)  Cannabis  indica. 

(9)  Lupulus. 


(1)  General  anaesthetics 

(2)  Opium. 

(3)  Chloral  hydrate. 
(i)  Belladonna. 
(5)  Stramonium. 

All  must  be  given  in  considerable  doses. 

Therapeutics.— They  are  of  great  use  in  calming 
excitement  of  any  kind ;  many  of  them,  such  as,  tor 
example,  opium  and  belladonna,  are  beneficial  in  re- 
lieving distress  and  producing  sleep  in  heart  disease. 

General  Anesthetics.— These  are  drugs  that 
lead  to  a  total  loss  of  consciousness,  so  that  pam 
is  no  longer  felt ;  at  the  same  time  reflex  action  is 
abolished.    They  illustrate  admirably  the  law  of 
dissolution,  and  also  the  fact  that  after  excitement 
paralysis  often  succeeds ;  and  the  stages  consequent 
upon  these  laws  can  be  readily  observed  in  any 
one  who  is  taking  an  anaesthetic.    Firstly,  in  obedi- 
ence to  the  law  of  dissolution  the  highest  faculty, 
the  imagination,  becomes  excited,  the  patient  sees 
visions  and  hears  noises.    He  next  begins  to  chatter 
wildly  and  incoherently,  for  in  the  excitement  of 
any  function  by  a  drug  the  exaltation  is  usually 
irregular,  and  confusion  results.    Next,  the  other 
motor  centres  of  the  cortex  are  stimulated  irregularly, 
so  that  he  gesticulates,  throws  his  arms  about  wildly, 
and  tosses  his  body.    By  this  time  the  brief  stimu- 
lation of  the  higher  intellectual  faculties  has  probably 
ceased,  and  in  obedience  to  the  second  law  vision, 
hearing,  and  touch  are  dulled,  and  he  has  lost  control 
over  his  reason,  so  that  he  feels  light-headed,  as  he 
expresses  it,  crying  and  laughing  easily  ;  now  he  is 
totally  irresponsible  for  his  actions  and  careless  as 
to  their  results.    It  will  be  noticed  that  the  functions 
are  paralysed  in  the  order  stated  in  the  law  of  disso- 
lution .  Next  there  follows  upon  the  stimulation  of  the 
motor  areas  stimulation  of  the  heart  and  respiration. 
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The    pulse    and:  respirations    both    increase  in 
number,  the  blood-pressure  rises,  the  face  flushe 
ihen  comes  depression  of  all  the  functions  previously 
excited;  first  the  higher  parts  of  the  cereK  ^ 
way  and  the  patient  loses  consciousness-neither 
bright  lights,  sounds,  nor  painful  impressions  rouse 
mm  ;  he  becomes  quiet,  and  ceases  to  throw  his  arms 
and  egs  about;  the  reflexes  disappear,  and  come 
quently  touching  the  conjunctiva  does  not  produce 
closing  of  the  eyelid ;  the  feet  do  not  move  when  they 
are  tickled,  the  pupil  is  contracted,  and  the  previous 
quickening  of  the  pulse  and  respiration  is  succeeded 
by  a  slowing  of  their  rate.    It  is  at  this  period  that 
tne  patient  cannot  feel  pain,  and  that  therefore 
operations  are  performed.    The  depression  of  the 
motor  centres  is  followed  by  the  depression  of  the 
muscular  tone,  and  the  muscles  become  quite  flaccid 
and  cease  to  respond  to  mechanical  stimulation.  This 
is  the  degree  of  narcosis  that  is  required  for  the 
easy  reduction  of  dislocations  and  for  the  easy 
manual  examination  of  the  abdominal  viscera.  Antes 
thetics  should  not  be  pushed  beyond  this  stage.  If 
they  are,  even  the  involuntary  muscles  lose  their 
tone  and  reflex  excitability,  so  that  the  sphincters  of 
the  rectum  and  the  bladder  relax.    The  depression 
of  the  pulse  and  respiration  continues,  the  move- 
ments of  the  chest  become  weaker  and  weaker  and 
slower  and  slower,  the  pulse  becomes  very  feeble, 
slow,  and  irregular,  and  the  heart  finally  stops  in 
diastole.    Death  occurs  partly  by  the  heart  and  partly 
by  the  respiration.    At  any  period  of  the  administra- 
tion during  which  recovery  is  possible,  the  functions 
of  the  body  will  return  in  just  the  reverse  order  to 
that  in  which  they  were  lost,  thus  again  illustrating 
the  law  of  dissolution.    It  is  often  many  hours  before 
the  mental  faculties  have  recovered  their  equilibrium, 
and  long  after  the  patient  can  move  his  muscles  he 
cannot  co-ordinate  them.   There  are  individual  differ- 
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ences  in  the  different  anaesthetics  and  in  different, 
persons. 

The  general  aesthetics  are — 


Therapeutics.— Anaesthetics  are  given  to  cause 
unconsciousness,  so  that  pain  may  not  be  expe- 
rienced during  operations,  to  relax  muscles  in  cases 
of  dislocations,  abdominal  examinations,  phantom 
tumours,  &c,  to  relieve  severe  pain,  such  as  that  of 
parturition,  biliary  and  renal  colic,  to  quiet  the  body 
during  convulsions,  as  in  tetanus  and  hydrophobia. 

The  chief  dangers  of  anesthetics  are— 1.  Death 
from  shock.  This  usually  takes  place  before  the 
patient  is  fully  under  the  influence  of  the  anesthetic, 
reflex  action  is  not  yet  quite  abolished,  and  the  heart 
is  stopped  reflexly  from  the  peripheral  stimulus  of 
the  operation.  This  is  one  of  the  greatest  and 
most  common  dangers  of  anesthetics,  especially 
chloroform.  It  is,  to  a  large  extent,  avoidable  if 
care  be  taken  that  the  patient  is  fully  under  the 
influence  of  the  anaesthetic  before  the  operation  is 
begun  ;  often  when  it  is  trivial  the  operator  is  in  too 
great  a  hurry  to  begin,  and  the  patient  suddenly  dies 
from  failure  of  the  heart. 

2.  Death  from  paralysis  of  respiration.  This  is 
usually  due  to  a  combination  of  circumstances. 
Too  much  of  the  anaesthetic  may  have  been  given, 
respiration  may  be  difficult  because  the  patient 
suffers  from  some  disease  of  the  lungs,  or  the  opera- 
tion may  demand  that  he  should  lie  on  his  side  or 
in  some  other  position  which  hampers  respiration. 
It  is  not  a  very  great  danger,  for  it  is  heralded  by 
lividity ;  and  if  then  the  posture  is  cbanged,  the  ad- 
ministration of  the  anaesthetic  is  stopped  and  artificial 


(1)  Chloroform. 

(2)  Ether. 

(3)  Nitrous  oxide. 
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respiration  is  performed,  the  patient  usually  quicklv 
recovers  ;  even  if  he  does  not,  artificial  respiJtbn  wS 
he  head  thrown  back  and  the  tonguf  pulled  out 
should  be  earned  on  as  long  as  there  is  any  evidence 
that  the  heart  is  beating,  or  if  the  patient  draws  a 
breath  when  artificial  respiration  is  sfopped  for  half  a 
minute.  Cases  have  recovered  although  it  has  been 
necessary  o  keep  up  artificial  respiration  for  hours 

d.  Oarcliac  failure  may  occur,  owing  to  sudden 
action  on  the  vagal  centre,  if  the  vapour  is  too 
concentrated.    The  patient  almost  suddenly  becomes 
pale  and  the  pulse  stops.    In  such  a  case  no  more 
anesthetic  must  be  given,  artificial  respiration  must 
be  kept  up  m  the  manner  just  mentioned,  and  the 
heart  may  be  stimulated  by  the  subcutaneous  injec- 
tion of  brandy,  by  the  inhalation  of  amyl  nitrite 
by  the  application  of  the  faradic  current  over  the 
cardiac  region,  by  the  plunging  of  electric  needles  into 
the  heart  or  by  flicking  the  chest  over  the  heart 
with  hot  towels  and  placing  hot  compresses  over  it. 
Ihe  feet  should  be  raised  and  the  head  depressed 

4.  Vomited  matter  and,  if  the  operation  is  about 
the  mouth,  blood  may  suffocate  the  patient.  To 
avoid  the  first  contingency  no  food  should  be  taken 
for  some  time  before  the  operation,  and  if  the  patient 
is  sick  he  should  be  turned  on  his  side  ;  to  avoid  the 
second  special  precautions  must  be  taken,  which  are 
described  in  books  on  operative  surgery. 

For  the  relative  advantages  of  the  different  anes- 
thetics and  the  mode  of  giving  each,  the  account  of 
the  individual  drugs  must  be  consulted. 

G.  Drugs  acting  on  the  Eye. 

1.  Drug*  acting  on  the  Pupil.— The  first 
thing  to  determine  is  whether  any  drug  which  dilates 
or  contracts  the  pupil  acts  locally  or  centrally.  It 
is  dropped  into  one  eye :  if  it  only  acts  feebly  and 
after  some  time  and  on  both  eyes,  it  follows  that  it 
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has  acted  centrally  after  absorption  from  the  con- 
iunctiva  into  the  general  circulation  ;  but  it  it  acts 
Sly!  powerfully,  and  only  on  the  eye  into  which 
rwaTd/opped.  ^  action  is  local    If  it  acta  on  an 
excised  eye  its  action  must  be  local.   If ,  when  all  tne 
vessels  going  to  the  eye  are  ligatured,  the  drug  will 
I     whe'nXpped  into  the  eye,  but  will  not  when 
thrown  into  the  general  circulation,  tins  again  shows 
hat  its  action  is  local,  and  that  when  it  acts  after 
being  thrown  into  the  circulation  when  no  vessels  are 
ligatured  it  does  so  because  it  is  circulating  locally 
through  the  eye.    If  all  the  arteries  and  veins  of 
the  eye  are  ligatured,  and  the  drug  will  not  act  when 
locally  applied,  although  it  would  before,  and  will 
now  when  thrown  into  the  general  circulation,  it 
shows  that  its  action  is  central,  and  that  it  acts 
when  dropped  into  the  eye  because  some  ot  it  is 
absorbed. 

If  it  has  been  proved  by  these  means  to  act 
centrally  the  further  investigation  is  difficult,  for  the 
central  mechanism  is  complex. 

If  it  has  been  proved  to  act  locally,  it  may  act 
either  on  the  muscular  fibres  of  the  iris,  on  the 
terminations  of  the  third  nerve  in  them,  or  on  the 
terminations  of  the  cervical  sympathetic  m  them. 
Stimulation  of  the  third  nerve  causes  the  pupil  to 
contract;  section  of  it  causes  the  pupil  to  dilate. 
Stimulation  of  the  sympathetic  causes  the  pupil  to 
dilate ;  section  of  it  causes  the  pupil  to  contract.  If 
the  pupil  is  dilated  by  the  local  action  of  a  drug,  and 
stimulation  of  the  third  nerve  will  not  cause  it  to  con- 
tract, but  yet  the  muscle  is  responsive  to  mechanical 
stimulation,  it  shows  that  the  endings  of  the  third 
nerve  are  paralysed.    If  the  pupil  is  contracted^  by 
the  drug,  and  although  responsive  to  mechanical 
stimulation,  will  not  dilate  when  the  third  nerve  is 
cut,  it  shows  that  the  ends  of  the  third  nerve  are 
stimulated.   If  a  drug  locally  dilates  the  pupil,  but 
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not  as  powerfully  as  stimulation  of  the  sympathy, 
it  is  clear  that  its  whole  effect  is  nnt  1  +       7  C' 

the  mode  of  action  of  many  dru^  h.    kT  T 

Mydriatics  {pupil  dilators)— 

A  Paralyse  the  terminations  of  the  third  nerve. 
(1)  Atropine.  (6)  Gelsemine. 

(7)  Muscarine. 

(8)  Hydrocyanic  acid. 

(9)  Aconite. 
(10)  Amyl  nitrite. 

It  is  not  quite  certain  how  the  loot  fi™  „„♦  i„*      i  , , 
the  ends  of  the  third  nerve  '  but  Probably  on 

CocLe.timUlatC         terminaiions  of  the  sympathetic. - 

C.  Actcentrally.-AnnstheticB  (late  in  their  action). 

Myotics  (contract  the  pupil). 

A.  Stimulate  the  terminations  of  the  third  nerve  -Piln 
carpme,  nicotine  (probably).  neive.— Fiio- 

B.  Stimulate  the  muscle.-Phy sostigmine. 
C^Act  cCnfm%.-Aa8Bstheties  (early  in  their  action), 


(2)  Homatropine. 

(3)  Euphthahnine 

(4)  Hyoscyamine. 

(5)  Conine. 


opium 


Therapeutics.- Dilators  of  the  pupils  esuecinllv 
atropine  and  homatropine,  are  uSPed  t o'  d7a  ftl 
pupil  for  ophthalmoscopic  examination,  and  to  pre 
vent  or  break  down  adhesions  of  the  iris.  Contrac- 
tors of  the  pupil,  especially  physostigmine,  are  used 
to  overcome  the  effects  of  atropine,  and  to  prevent 
much  light  entering  the  eye  in  painful  diseases  of  it 
Th.  Vnn  "SS  *lcti,1S  0,1  tlie  C^aiy  Muscle- 
dation  g  drugs  lmPair  or  Paralyse  accommo- 
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(1)  Atropine. 

(2)  Hyoscy amine. 

(3)  Homatropine. 

(4)  Cocaine. 


(5)  Physostigmine. 

(6)  Pilocarpine. 

(7)  Gelseniine. 

(8)  Conine. 


Intra-ocular  tension  is  increased  by  atropine 
(large  closes),  kyoscyamine,  daturine.  _  It  is  decreased 
by  cocaine,  byoscine,  and  physostigmine. 

Gelsemine  paralyses  the  external  ocular  muscles, 
especially  the  levator  palpebral  and  the  external 
rectus,  by  its  action  on  the  terminal  nerve  filaments. 

Cocaine  stimulating  the  un  striped  fibres  in  the 
orbital  membrane  and  the  eyelids  causes  the  eye  to 
protrude. 

Conine  produces  ptosis. 

The  capacity  for  seeing  blue  is  increased  by  strych- 
nine. Santonine  causes  first  violet,  then  yellow  vision. 

H.  Drugs  acting  on  the  Ears. — We  know  very 
little  about  the  action  of  drugs  on  these.  Quinine 
and  salicylic  acid  cause  noises  and  buzzing. 

J.  Drugs  acting  on  Sympathetic  System. — The 
curious  fact  has  been  made  out  that  if  an  animal  be 
treated  with  a  large  dose  of  nicotine,  or  if  this  be 
applied  locally  to  the  superior  cervical  or  other 
peripheral  nervous  ganglia,  stimulation  of  the  nerve 
below  the  ganglion  no  longer  produces  its  character- 
istic effects,  e.g.  constriction  of  the  ear  vessels,  dila- 
tation of  the  pupil,  secretion  of  saliva,  although 
stimulation  above  the  ganglion  does.  The  ganglion 
cells  are  clearly  paralysed.  A  small  dose  at  first 
excites  them.  Curara,  lobelia  and  conine  have  the 
same  effect  on  ganglia,  and  so  produce  effects  on  the 
heart,  vessels  and  secretions  which  have  been  de- 
scribed on  pp.  52,  57,  77  and  82.  Spbacelinic  stimu- 
lates sympathetic  ganglia  and  is  thus  antagonistic  to 
nicotine. 

Division  XI.— Drugs  acting:  on  the  Organs 
of  Ocncration. 

A.  Aphrodisiacs. — These  are  substances  which 
increase  sexual  desire.    There  are  conceivably  many 
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ways  m  which  tins  might  take  place.  There  is  a 
centre  m  the  lumbar  spinal  cord,  irritation  of  which 
causes  erection,  and  this  is  capable  of  being  elci  ted 
by  afferent  ^pulses  proceeding  from  many  part  of 
the  body,  but  especially  from  the  cerebrum,  and  the 
genital  organs  themselves,  or  the  parts  in  their  im 
mediate  neighbourhood.  The  lumbar  centre  appeals 
to  be  very  dependent  upon  the  general  ffih 
and  therefore  substances  which  improve  this  are  in' 
directly  aphrodisiacs. 

fo+nowi."g  d\uSs  have  ^en  used  as  aphrodisiacs  •  then- 
mode  of  action  is  not  certainly  known. 


(1)  Strychnine. 

(2)  Cantharides. 

(3)  Alcohol. 

(4)  Cannabis  indica. 


(5)  Caniphor. 

(6)  Phosphorus. 

(7)  Damiana. 


B.  Anaphrodisiacs.- We  do  not  know  for  certain 
of  any  drugs  which  have  a  depressant  effect  upon 
the  lumbar  centre.  Most  anaphrodisiacs  act  bv 
decreasing  or  removing  some  irritation  which  is 
reflex  y  producing  an  aphrodisiac  effect,  but  some 
probably  act  centrally. 

Drugs  used  as  anaphrodisiacs  are— 

(1)  Bromides. 

(2)  Iodides. 

(3)  Opium. 


(4)  Belladonna. 


(5)  Hyoscyamus. 

(6)  Stramonium. 

(7)  Digitalis. 

(8)  Purgatives. 


C.  Ecbolics  or  Oxytocics  are  remedies  which 
during  or  immediately  after  parturition  increase 
uterine  action. 

They  are — 

(1)  Ergot.  (5)  Rue  (B.  P.  1885). 

2  S^11?-.  (6)  Powerful  purgatives. 

(3)  Hydrastis.  (7)  Suprarenal  extract. 

(4)  Savin  (B.  P.  1885).  (8)  Cotton  Root  Bark. 

Of  these  ergot  is  by  far  the  most  important.  Occasionally 
some  of  these  drugs  will  act  upon  the  gravid  uterus  to  produce 
abortion  before  parturition  has  begun.  They  have  almost  all 
been  used  criminally  for  this  purpose. 
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D  Emmenagogues  are  substances  used  to  in- 
crease the  menstrual  flow.  Diminution  of  the  men- 
strual flow  is  a  symptom  of  so  many  diseases  that  a 
large  number  of  drugs  which  remedy  these  are  in- 
direct emmenagogues,  but  the  substances  which 
seem  to  have  a  special  action  in  increasing  the  men- 
strual flow  are — 

(1)  All  Ecbolics.  (4)  Guaiacum. 

(2)  Asafetida.  (5)  Canthandes. 

(3)  Myrrh.  (6)  Borax. 

Among  the  many  indirect  emmenagogues  the  commoner 
are  purgatives,  iron,  manganese,  cod-liver  oil,  and  strychnine, 
which  act  by  improving  the  general  health.  Hot  foot  or  hip 
baths,  especially  if  mustard  be  added,  often  aid  the  onset  of 
menstruation. 

E.  Substances  which  depress  Uterine  Action.— 

These  are  employed  to  restrain  the  contractions  of 
the  gravid  uterus.    They  are — 


(1)  Bromides. 

(2)  Opium. 

(3)  Chloral. 

(4)  Cannabis  indica. 


(5)  Chloroform. 

(6)  Tartarated  anti- 

mony. 


F.  Drugs  acting  on  the  Secretion  of  Milk. 

Galactagogues,  or  drugs  which  increase  the  secre- 
tion of  milk. 

Jaborandi  and  Alcohol. — Of  these  jaborandi  is  the 
most  powerful,  but  its  effects  soon  pass  off.  Alcohol  is  very 
feeble.  The  secretion  is  so  much  under  the  control  of  the 
general  health  that  the  best  way  to  ensure  an  abundant  secre- 
tion is  to  keep  the  general  health  as  good  as  possible. 

Antigalactagogues,  or  drugs  which  decrease  the 
secretion  of  milk. 

Belladonna,  either  given  internally  or  a.pplied  locally, 
is  very  efficient,  probably  acting  locally  on  the  mammary  gland 
as  on  the  sweat  glands. 

The  following  drugs,  if  given,  are  excreted  by  the  milk 
and  are  therefore  taken  in  by  the  child : — Oil  of  anise,  oil  of 
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m,  garlic  oil  of  turpentine,  oil  of  copaiba,  and  probably  all 
volatile  oils.sulphur,  rhubarb,  senna,  jalap,  scammony,  castor 
oil,  opium,  iodine,  mdigo,  antimony,  arsenic,  bismuth,  iron 
lead  mercury,  zme,  potassium  iodide.  It  is  clear  that  these 
must  be  administered  with  care  to  the  mother  ;  for  exaninle 
copaiba  or  turpentine  will  make  the  milk  so  nasty  that  the 
chikl  will  not  take  it.  The  above  purgatives  given  to  the 
mother  may  cause  diarrhoea  in  the  child.  Opium  should  not 
be  given  m  large  doses  to  the  mother.  On  the  other  hand 
mercury  arsenic^  and  potassium  iodide  may  be  administered 
to  the  child  by  being  given  to  the  mother. 

Division  XU.-Dnigs  acting  on  Metabolism. 

Our  knowledge  of  the  normal  metabolism  of  the 
body  is  very  imperfect,  consequently  we  know  very 
little  more  than  has  been  already  stated  under  other 
divisions,  about  the  action  of  drugs  on  metabolism. 
Any  further  remarks  which  are  necessary  will  be 
made  when  the  individual  drugs  are  considered.  Two 
words  in  common  use  are  alterative  and  tonic. 

Alterative  is  a  vague  term  of  which  no  satisfactory  defini- 
tion can  be  given.  It  is  often  used  to  cloak  our  ignorance,  when 
we  have  no  exact  knowledge  of  the  mode  of  action  of  a  drug. 
Many  drugs  comprehended  under  this  term  have  the  property 
of  profoundly  altering  the  body,  especially  if  it  be  diseased ;  for 
example,  mercury  will,  if  the  patient  be  suffering  from  syphilis, 
generally  cause  the  absorption  of  syphilitic  exudations,  but  we 
do  not  know  how  this  takes  place.  All  that  can  be  said  about 
such  drugs  will  be  stated  under  each,  for  their  mode  of  action 
is  probably  so  different,  that  no  useful  purpose  would  be  served 
by  considering  them  together. 

Tonic. — This  is  a  term  usually  even  more  vague  than 
alterative.  As  commonly  employed,  it  means  a  drug  which 
makes  the  patient  feel  in  more  robust  health  than  he  did 
before  he  took  it.  Obviously  this  may  happen  in  many  ways, 
such  as,  for  instance,  by  improving  the  digestion  or  the  quality 
of  the  blood.  The  word  is  only  used  justifiably  when  applied 
to  a  drug  which  increases  muscular  tone. 
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(All  the  substances  about  to  be  described  are  pharmacopoeial 
unless  the  contrary  is  stated.) 

Part  I.— INORGANIC  MATERIA  MEDICA. 
GROTJP  I. 

Water,  Peroxide  of  Hydrogen,  and  Oxygen. 

AQUA  DESTILLATA. 

Distilled  water,  H20. 
Source.— Prepared  by  distillation  from  good  natural 
potable  water. 

Tests— Evaporated  in  a  clean  platinum  capsule  it  leaves 
a  scarcely  visible  residue.  It  is  not  affected  by  tests  for 
metals,  chlorides,  nitrates,  nitrites,  or  sulphates.  Tested 
with  sulphuric  acid  and  potassium  permanganate,  it  should 
only  show  faintest  traces  of  organic  matter,  and  tested  with 
Nessler's  test  it  should  only  show  the  faintest  traces  of 
ammonia.  Aqua  destillata  is  always  to  be  used  for  making 
up  prescriptions. 

Action.* 

External.— An  indifferent  bath  (88°— 98°  F.),  or 
one  in  which  the  bather  feels  neither  hot  nor  cold, 
produces  no  particular  effect. 

Cold  baths  increase  the  production  of  heat,  and 
abstract  heat  from  the  body  if  they  are  prolonged ; 
therefore  at  first  the  bodily  temperature  may  rise 
slightly,  but  when  the  loss  exceeds  the  production  it 
falls.  The  amount  of  carbonic  acid  expired  is  in- 
creased. The  rate  of  the  pulse  and  respiration 
at  first  rises,  but  soon  falls.  The  skin  becomes 
pale,  and  the  condition  of  goose-skin  is  seen.  After 
the  bath  (the  duration  and  temperature  suitable  for 

*  Unless  otherwise  stated,  the  word  action  will  in  this 
book  always  be  taken  to  mean  physiological  action,  or  action 
in  health. 

i  2 


MATEBIA  MEDICA 

different  persons  vary  widely)  there  is  a  feeling  of 
warmth  and  exhilaration,  an'i  the  cutaneous ves^s 

A  warm  bath  if  sufficiently  prolonged  may  cause 
a  shght  rise  of  the  bodily  temperature,  the  skin 
becomes  red,  the  pulse  and  respirations  are  more 
trequent,  the  amount  of  urine  secreted  is  diminished 
and  after  the  bath  there  is  profuse  perspiration. 

ernal-7Warm  water  gives  rise  to  nausea  and 
vomiting  Water  is  very  slowly  absorbed  from  the 
stomach  but  quickly  from  the  bowels,  and  very  soon 
afterwards  the  amount  of  urine  secreted  is  greatly 
increased,  and  to  a  less  degree  the  amount  of  bile 
pancreatic  juice,  and  saliva.  Moderate  quantities  of 
water  promote  the  flow  of  gastric  juice,  but  lai-e 
amounts  should  not  be  drunk  during  meal-times,  as 
that  impairs  digestion.  If  a  considerable  amount  of 
water  is  drunk  daily  the  amount  of  urinary  nitrogen 
excreted  is  increased.  Water  not  only  washes  out 
the  tissues,  but  renders  tissue  metamorphosis  more 
complete. 

The  action  of  water  will  be  physically  modified 
by  the  substances  m  solution  in  it,  for  there  will  be 
no  physical  interchange  between  isotonic  solutions 
But  water  passes  from  a  hypotonic  to  a  hypertonic 
solution,  e.g.  when  red  blood  corpuscles  are  placed 
in  a  salt  solution  of  such  concentration  that  fluids 
pass  from  the  corpuscles  to  it  they  shrink  ;  but  when 
they  are  placed  in  a  weaker  solution  of  such  strength 
that  fluid  passes  from  the  solution  to  them  thev 
swell.  In  the  first  case  the  salt  solution  is  called 
hypertonic,  in  the  second  hypotonic  as  regards  the 
corpuscles. 

Thekapeutics. 

"External.— Cold  baths  are  used  for  the  subsequent 
exhilarating  effects,  which  may  be  increased  by  quick- 
rubbing  with  a  rough  towel.    Persons  in  whom  a 
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feeling  of  warmth  does  not  immediately  follow  a  cold 
bath  should  not  use  them.    The  constant  daily  use 
of  a  cold  bath  probably  diminishes  the  liability  to 
catch  cold.    Cold  baths  are  said  to  arrest  attacks  of 
laryngismus  stridulus.    They  have  been  largely  used 
to  reduce  the  temperature  in  fever,  especially  typhoid 
fever.    The  first  effect  of  putting  the  patient  m  the 
cold  water  is  to  cause,  reflexly  from  the  stimulation 
of  the  skin  by  the  cold,  an  increased  production 
of  heat ;   for  this  reason  and  because  of  the  ces- 
sation of  radiation,  the  rectal  temperature  at  first 
rises  a  little,  but  soon,  owing  to  the  direct  abstrac- 
tion of  heat,  and  to  the   diminished  production 
of  heat  which  quickly  sets  in,  it  falls  rapidly,  and 
continues  to  do  so  after  the  patient  is  taken  out. 
The  temperature  of  a  bath  for  a  patient  with  typhoid 
fever  should  be  between  68°  and  58°  F.  ;  he  should 
be  lowered  into  it  by  a  sheet,  and  remain  in  ten 
minutes,  unless  before  that  time  he  shows  signs  of 
collapse  ;  he  is  then  lifted  back  to  bed,  where  a 
blanket  is  thrown  loosely  over  him.    If  this  treat- 
ment is  adopted  the  bath  ought  to  be  given  whenever 
the  axillary  temperature  is  103°  F.    Sometimes  the 
patient  is  placed  in  a  bath  at  a  temperature  10°  F. 
below  his  own,  and  the  water  is  cooled  by  putting 
in  cold  water  or  ice,  till  it  has  fallen  to  about  68°  F., 
when  he  is  taken  out.    Often  instead  of  having  a 
bath  he  is  sponged  with  cold  water  as  he  lies  in  bed ; 
this  saves  trouble,  but  both  sponging  and  a  cold  pack 
(which  consists  of  a  sheet  four  folds  thick  wrung 
out  in  cold  water  and  wrapped  round  the  naked 
body  for  five  or  ten  minutes)   are   inferior  to  a 
bath.     Pneumonia  is  often  treated  by  the  appli- 
cation of  cold,  generally  by  means  of  ice  poultices 
applied  to  the  chest.  To  make  an  ice  poultice,  put  on  a 
piece  of  gutta  percha  tissue  a  layer  of  wood  wool,  then 
one  of  powdered  ice  sprinkled  with  a  little  salt,  turn 
over  the  edge  of  the  gutta  percba — which  has  been 
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left  wide  enough-so  as  to  cover  in  the  poultice  and 
seal  the  edges  with  a  little  chloroform  or  turpent  ne 
Put  the  poultice  in  a  flannel  bag,  and  bind  it  on the' 
body  where  desired,  with  lint  between  it  and  the  skm 
The  immediate  application  of  cold  baths  is  by  far 
the  best  treatment  for  any  sudden  hyperpyrexia7 

Co  d  is  applied  locally  either  by  cold  water  in 
Leiter  s  cods  or  ice  bags,  in  a  number  of  coition 
with  the  object  of  arresting  inflammation .  ThS 
ice  bags  are  put  on  the  head  in  meningitis,  or  con 

&cSS10AUan^-0D/he  kDee-joint  for  ac«te  moms, 

tnl  ™! Z  S  °  im085  autboriti^  cold  contract 
not  only  the  vessels  of  the  skin  to  which  it  is 
applied,  but  by  reflex  action  those  of  the  organs 
underneath  lt.  This  explains  the  application  of  Tn 
ZrAg«  i,  c^  *°  arrest  pulmonary  hemorrhage. 
Cold  locally  applied  is  therefore  hemostatic 

Warm  baths,  as  they  liquefy  the  fatty  secretions, 
aie  more  cleansing  than  cold.    Hot  baths,  like  any 
other  application  of  heat,  soothe  pain,  hence  they  are 
useful  for  rheumatoid  arthritis  and  colic,  whether 
renal  biliary,  or  intestinal.    By  bringing  blood  to 
tue  skin  and  lessening  the  amount  in  the  internal 
organs  they  relieve  muscular  spasm,  such  as  we  find 
m  stricture  of  the  urethra,  colic,  laryngismus  stridu- 
lus, other  forms  of  laryngeal  spasm,  and  infantile 
convulsions.    In  the  same  way  they  are  of  service  in 
weariness  from  muscular  or  cerebral  activity,  and 
are  useful  m  many  inflammatory  affections,  as,  for 
example  a  cold  in  the  head.    A  warm  bath  imme- 
diately _  before  going  to  bed  may  sometimes  cure 
insomnia.    The  subsequent  increased  perspiration 
makes  hot  baths  and  hot  packs  of  great  value  in  the 
various  forms  of  nephritis  and  in  uremia,  Great  care 
must  be  taken  after  a  hot  bath  which  has  been  given 
to  induce  sweating  to  see  that  the  patient  is  kept 
warm  by  being  wrapped  quickly  in  a  hot  blanket  and 
put  mto  a  warm  bed  ;  if  not,  the  cutaneous  vessels 
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soon  contract,  and  there  is  no  diaphoresis.  A  local 
hot  bath  has  the  same  effects,  but  to  a  less  degree. 
A  hot  foot  bath  is  often  used  for  a  cold  m  the  head, 
or  for  amenorrhea.  Sponging  with  hot  water  will, 
by  the  vascular  dilatation  and  sweating  it  causes, 
reduce  the  temperature  slightly  in  fever. 

A  cold  bath  is  one  the  temperature  of  which  is 
below  70°  F.,  one  between  88°  and  98°  F.  is  properly 
speaking  indifferent,  but  it  is  often  called  a  warm 
bath.  A  tepid  bath  is  intermediate  between  warm 
and  cold.  Anything  above  98°  F.  is  a  hot  bath.  Few 
people  can  bear  a  temperature  much  over  IDA  V  .  _ 

Internal.— The  chief  therapeutic  use  of  water  is 
to  wash  out  the  tissues,  especially  the  kidneys  and 
to  keep  the  urine  dilute.  Some  persons  who  are  liable 
to  the  formation  of  gravel  or  urinary  calculi  can  by 
drinking  plenty  of  pure  water  prevent  their  forma- 
tion, for  the  minute  collections  of  crystals  which  are 
the  beginning  of  all  calculi  are  washed  out  of  the 
urinary  system  before  they  have  time  to  grow  to  any 
size,  and  if  they  are  composed  of  uric  acid  the  copious 
drinking  of  water  diminishes  the  liability  of  their 
formation,  for  it  decreases  the  amount  of  uric  acid 
excreted.  It  is  stated  that  the  liability  to  the  forma- 
tion of  gall-stones  may  also  be  kept  in  check  by  the 
drinking  of  plenty  of  water,  as  then  the  bile  becomes 
less  concentrated  and  flows  more  quickly.  When 
large  quantities  of  water  are  drunk  it  should  usually 
be  pure  distilled  water,  and  should  be  taken  between 
meals.  A  glass  of  cold  water  taken  on  rising  in  the 
morning  will  with  some  persons  cause  the  bowels  to 
be  opened.    Warm  water  is  an  emetic* 

*  It  is  impossible  in  this  book  to  give  more  than  a  brief 
sketch  of  baths  and  the  drinking  of  water  and  mineral  waters. 
Further  information  will  be  found  in  works  on  '  General 
Therapeutics.' 
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LIQUOR  HYOROOEIVI I  PEROXIDI. 

An  aqueous  solution  of  Peroxide  of  Hydrogen,  H20 

oxxde  and  a  dilute  mineral  acid  at  a  temperature  below  50°  P 
Tests.— When  tested  it  should  yield  between  nine  in  d 
eleven  times  its  volume  of  oxygen  ne  and 

w«CHp  A°f  ES;rC0l,°Urless'  odourless  liquid  ;  slightly  acid 
taste.    Benders  the  saliva  frothy.  ^ 

Tinea    1  4-«  o  a    j_  J 


Dose,  |  to  2  fl.  dr. 

Uses. 


As  it  easily  parts  with  oxygen  it  is  a  powerful 
disinfectant  (it  is  the  active  ingredient  of  SaStoS) 

wash.  Its  disadvantage  is  its  instability.  It  bleaches 
and  is  used  as  a  hair  dye.  Internally  it  has  been 
recommended  for  many  diseases,  especially  diabetes 
epilepsy,  and  uremia,  but  there  is  no  proof  of  its 
emcacy.  It  is  dangerous  if  given  subcutaneouslv,  or 
used  to  wash  out  serous  cavities,  for  it  is  quickly  de- 
composed ;  and  if  more  oxygen  is  formed  than  the 
blood  can  dispose  of,  gas  emboli  are  produced,  and 
these,  lodging  m  the  lungs  or  brain,  may  cause  death. 

©XYGErV.  (Not  official.) 
Compressed  oxygen  gas  is  sold  in  cylinders  containing  12 
or  20  cubic  feet.  A  rubber  tube  with  an  inhaler  at  the  end 
can  be  attached.  In  the  course  of  the  tube  is  a  large  rubber 
bag  to  prevent  the  compressed  oxygen  issuing  from  the  in- 
haler with  too  great  force.  The  inhaler  should  not  be  held 
too  near  the  patient. 

Action  and  Therapeutics. 
Oxygen  inhalations  are  used  in  pneumonia,  bron- 
chitis, heart  disease,  convulsions,  and  any  other 
condition  accompanied  by  great  lividity.  This  they 
will  often  relieve,  and  they  may  help  a  patient  to  tide 
over  a  temporary  risk  of  death  from  asphyxia,  and 
even  if  they  fail  to  avert  death,  they  often  render  the 
end  less  distressing.  The  gas  should  be  allowed  to 
issue  in  a  gentle  stream.    The  explanation  of  the 
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benefit  in  the  above  diseases  is  not  that  the  blood 
absorbs  more  than  the  normal  amount  of  oxygen, 
but  that  owing  to  impeded  respiration,  the  air  stag- 
na  es  in  he  alveoli,  and  the  inhalation  of  oxygen 
leads  to  the  quick  diffusion  of  it  into  the  alveoli  and 
hence  the  normal  amount  can  be  absorbed.  That 
taken  in  solution  in  the  plasma  is  especially  valuable 
for  it  is  readily  given  to  the  tissues. 


GROUP  II. 

THE  ALKALINE  METALS. 

Potassium,  Sodium,  Ammonium,  Lithium. 

POTASSIUM. 

Symbol,  K.  Atomic  weight  38-83.  (Not  official.) 
When  taken  by  the  mouth,  potassium  salts  are  excreted 
as  quickly  as  they  are  absorbed,  so  no  effect  is  produced  by  the 
potassium  ion,  but  this  is  really  powerfully  depressant  to  all 
nerve  and  muscle  tissue,  as  is  shown  by  local  application  or 
after  subcutaneous  injection,  in  which  case  excretion  is  not 
nearly  so  rapid  as  absorption. 

1.  Liquor  Potassse.— Solution  of  Potash.  KHO. 
Source.— An  aqueous  solution  of  potassium  carbonate 

is  boiled  with  slaked  lime.  The  supernatant  liquid  is  syphoned 
off.    K2C03  +  Ca(OH),  =  CaC03  +  2KHO. 

Characters. — A  colourless  alkaline  fluid  with  a  soapy  teel 
and  taste.  Sp.  gr.  1-058,  Strength  5-85  per  cent.,  or  27  gr. 
to  1  fl.  oz.of  potassium  hydroxide  in  water.  To  be  kept  m  green 
glass  bottles  with  air-tight  stoppers. 

Impurities— Carbonic  acid,  lime,  sulphates,  chlorides 
and  alumina. 

Incompatibles.— Acids,  acid  salts,  metallic  salts  and 
preparations  of  ammonia,  belladonna,  hyoscyamus  and  stra- 
monium, the  alkaloids  of  these  three  being  decomposed  by 
Caustic  Potash.    All  alkaloids  are  precipitated  by  alkalies. 

Dose,  10  to  30  m.,  freely  diluted. 

2.  Potassa  Caustica.— Caustic  Potash.  Potas- 
sium Hydroxide.    KHO.    Synonym. — Potassre  hydras. 

Source.— Evaporate  liquor  potassa?  and  cast  the  residue 
in  moulds. 
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Action  of  Potash. 
External-It  is,  if  concentrated,  a  powerful 
irritant  and  caustic,  acting  by  abst  acting  later 
from  the  part  to  which  it  is  applied.    It  dls^ve 
fatty  matters  that  may  be  present  on  the  surface 
It  is  antacid,  and,  if  freely  diluted,  sedative 
and  ff tefl^i--^^.-Alkaliea  have  a  soapy  taste, 
and  if  sufficiently  concentrated  irritate  the  mouth 
making  the  mucous  membrane  red.  ' 

Stomach.— Alkalies  in  medicinal  doses  only  in- 
hibit gastric  secretion.  The  effect  of  large  doses  is 
described  under  the  heading  of  toxicology  (fee  p.  135) 
If  they  are  given  after  a  meal  the  gastric  juice  already 
secreted  is  neutralized.  Being  readily  diffusible 
alkahec  are  quickly  absorbed. 

Intestine.— Alkalies  lead  to  a  diminution  of 
pancreatic  secretion,  as  they  neutralize  the  acid  gastric 
juice  which  excites  pancreatic  secretion. 

Blood.— This  is  rendered  more  alkaline.  Probably 
all  alkalies  circulate  in  the  blood  as  carbonates,  but 
their  action  as  alkalizers  of  the  blood  is  very  tran- 
sitory, for  they  are  quickly  excreted.  The  amount 
ol  hemoglobin,  if  it  is  deficient,  is  said  to  be 
increased.  The  continual  use  of  alkalies  diminishes 
the  quantity  of  fat. 

Heart.— Very  large  amounts  of  potassium  salts 
are  depressant  to  all  muscular  tissues,  and  therefore 
decrease  the  force  of  the  heart,  ultimately  causing 
diastolic  arrest  by  direct  action  on  the  cardiac  muscle. 

Kidneys.— Potassium  salts  are  diuretic,  acting 
directly  on  the  renal  epithelium.    They  are  quickly 
excreted  in  the  urine,  rendering  it  alkaline,  and  thus 
increasing  its  power  of  holding  uric  acid  in  solution. 
Respiratory  passages.— The  bronchial  secretion  is 
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generally  increased  in  quantity,  and  it  ^en&ereA 
less  viscid,  but  with  some  cases  of  bronchitis  it  is 

dimlSs5c  — The  prolonged  contraction  produced  by 
veratrine  or  barium  salts  is  abolished  by  potassium 
salts  They  are  direct  muscular  depressants,  and 
depress  also  the  nervous  system,  especially  the  brain 
and  spinal  cord. 

Metabolism.— Potassium  salts,  like  all  alkalies, 
if  given  in  large  doses,  probably  increase  metabolism, 
leading  to  a  greater  oxidation  of  proteids  and  tats, 
for  outside  the  body  alkalies  frequently  promote 
oxidation.  As  a  rule  the  excretion  of  urea  is  in- 
creased, that  of  ammonia  diminished,  but  the  total 
nitrogen  is  increased. 

Therapeutics  of  Potash. 

External.— Caustic  potash  has  been  used  to  de- 
stroy lupus,  and  it  was  formerly  employed  to  make 
issues.  Care  must  be  taken  to  limit  its  action,  for  it  dif- 
fuses very  rapidly.  Liquor  potassas  is  used  to  dissolve 
off  the  fatty  matters,  and  thoroughly  cleanse  the  skin 
before  operations,  and  weaker  solutions  of  it  are 
employed  to  remove  the  epidermis  in  certain  chronic 
skin  diseases.  A  40-per-cent.  solution  is  recommended 
to  remove  an  in-growing  toe  nail,  which  is  painted 
with  the  fluid,  and  in  a  few  seconds  is  so  softened 
that  much  can  be  scraped  off.  The  procedure  is 
repeated  till  the  nail  that  remains  is  sufficiently  thin 
to  be  removed  with  a  pair  of  fine  scissors.  Dilute 
solutions,  acting  as  sedatives,  relieve  itching. 

Internal. — To  obtain  the  effects  of  alkalies  upon 
internal  organs  the  bicarbonate,  citrate,  and  acetate 
of  potassium  are  preferable  to  potash,  for  that  is  apt 
to  irritate  the  stomach,  but  it  is  occasionally  used 
in  small  doses  as  a  gastric  sedative  for  dyspepsia. 
Toxicology,  see  Soda  (p.  135). 

3.  Potassii  Carbonas.- Potassium  Carbonate. 
KjGOa  with  eithei  one  or  two  molecules  of  water.  Syn- 
onym,— Salt  of  tartar. 
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of  woX°h  ~lTited^  f  i8+a^of  the  ligation 
the  carbonate  of  potassium  an  '  ^  ° isSolves  ^tle  but 
it  may  be  obMn^^'^^^0^  evaporBted  ;  or 
calcium  carbonate,  and  carbon!  Potassium  sulphate, 

Characters. — A    whito  ,1  r 

powder  with  a  caustic  tlste  ,nlnh  7  ■  de/lcluescent.  crystalline 
insoluble  in  alcohol  "  ltS  °Wn  Wei8ht  of  water, 

Twenty  grraww  neutralize  17  ffraiM«  n/1  ■ 
18  grains  of  tartaric  acid.  9  f  °Unc  acid  °r 

lMPURiTiES._Sulphates,  chlorides. 

Action  and  Theeapeutics  op  Potassium 
Carbonate. 

These  are  the  same  as  those  of  potash,  but  the 
carbonate  is  less  caustic. 

bonafe!   SSX""   ^^-Potato  Bicar- 
SoDKCB._PasB  carbonic  anhydride  through  a  solution 

Twenty  grams  neutralize  14  grains  of  citric  ncirl  m- 
35  grams  of  tartaric  acid.  1  MUi  01 

Impurity.— The  carbonate. 
Dose,  5  to  30  gfr. 

Action  op  Potassium  Bicarbonate. 
The  potassium  bicarbonate  is  too  feebly  caustic 
to  be  of  any  use  as  a  caustic.    Otherwise  its  actions 
are  those  of  potash. 

Therapeutics  op  Potassium  Bicarbonate. 

Stomach.— Potassium  bicarbonate  inhibiting  the 
gastric  secretion  is  very  useful  when  an  excessive 
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quantity  of  gastric  juice  is  secreted.    Often  such  juice 
is  ineffectual,  and  much  dyspepsia  results,  but  normal 
gastric  juice  is  secreted  when  the  alkali  has  rested  the 
glands     The  increase  of  the  antiseptic  acid  secretion 
is  valuable  in  cases  of  dyspepsia  associated  with  fer- 
mentation in  the  stomach.    The  drug  may  be  taken 
after  meals  if  too  much  acid  is  secreted,  and  the 
patient  suffers  from  acid  eructations,  especially  if  pain 
be  present  also,  but  it  is  better  treatment  to  remove 
the  cause  of  the  dyspepsia.    It  is  not  a  common 
remedy  for  dyspepsia,  bicarbonate  of  sodium  being 
usually  preferred.    Either  is  beneficial  when  much 
mucus  is  present,  for  this  is  rendered  less  viscid  by 
alkalies.    It  should  not  be  used  as  an  alkali  in  cases 
of  poisoning  by  mineral  acids,  because  of  the  evolu- 
tion of  carbonic  acid  gas.    Bicarbonates  are  used  in 
preference  to  carbonates,  as  the  latter  are  far  too 
strongly  alkaline  for  the  stomach.    Potash  water  is 
oftendrunk  as  an  effervescing  water  instead  of  soda 
water.    It  should  be  a  solution  (30  gr.  to  the  pint)  of 
potassium  bicarbonate  in  water  into  which  C02  gas 
under  a  pressure  of  four  atmospheres  has  been  passed. 

Pancreas. — Alkalies  decrease  the  pancreatic  secre- 
tion, for  they  inhibit  the  formation  of  gastric  juice, 
and  the  pancreatic  flow  is  excited  by  acids. 

Blood.  —  Potassium  bicarbonate  circulates  in 
the  blood  as  the  carbonate.  It  was  formerly  much 
used  in  rheumatic  fever,  but  is  now  superseded  by 
salicylates.  Probably  it  did  no  good.  In  gout  it  is 
given  to  increase  the  akalinity  of  the  blood  which  con- 
tains an  excess  of  uric  acid,  but  there  is  no  evidence 
that  it  benefits  gout,  and  the  many  alkaline  mineral 
waters  used  for  this  disease  are  efficacious  because 
they  dilute  the  plasma,  and  so  render  it  more  capable 
of  holding  uric  acid  in  solution.  Potassium  bicar- 
bonate is  believed  to  be  hternatinic :  that  is  to  say, 
it  is  thought  to  increase  the  amount  of  hamioglobin  ; 
but  as  for  this  purpose  it  is  usually  given  with  iron, 
its  hfematinic  power  has  not  yet  been  proved. 
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effecfSt'rJLr  -UOt  mUCh  USed  for  its  ^^tic 
enect  and  its  alkalizing  power  over  the  urine  as  the 

vegetable  salts  are  preferable. 

CH3COOK 0taSS"       Acetas*  -  Potassium  Acetate. 
SouECE.-Add  acetic  acid  in  excess  to  potassium  carbon 

Solubility.— 2  m  1  of  water  i^unai  oaour. 

ssnsv  sxbonate  and  metallic  impurities- 

CsH46OH-(cS5S)S3Sii      CitlaS'  -  P°tassium  Citl'ate- 

K«n  Sn7E,°f  •-Neu!ralize1  Potassium  carbonate  with  a  solu- 

<JHsG6H50,  =  2K3CtiH507  +  3H..0  +  3CO„.  2  3 

fPPhl v  «^tCTEQ  S7-^  •  Jhit6^  ^liquescent  powder.  Taste  saline, 
teebly  acid.    Solubility.— 10  in  6  of  water. 
Dose,  10  to  40  g-r. 

Action  of  Potassium  Acetate  and  Citrate. 

External.— No  action.  Being  neutral  they  are 
not  even  antacid. 

Internal.— These  are  the  least  irritating  to  the 
stomach  of  all  potassium  salts ;  being  neutral  they 
have  no  action  on  gastric  juice.  They  circulate  as  the 
carbonate  of  potassium.  Both  are  more  powerfully 
diuretic  than  any  other  potassium  salts,  and  act  by 
directly  stimulating  the  renal  cells.  They  are  diapho- 
retic, especially  the  citrate,  but  neither  of  them 
causes  a  great  increase  of  the  perspiration.  How 
they  produce  this  effect  is  not  certainly  known. 

Therapeutics  op  Potassium  Acetate  and 
Citrate. 

As  neither  impairs  digestion,  they  are  chiefly  used 
for  remote  effects. 
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Blood— They,  have  been  largely  given  for  rheu- 
matic fever,  but  are  now  rarely  employed.  Many 
believe  both  salts  are  of  great  value  m  gout ;  it  that 
is  so  it  is  doubtful  how  they  act,  for  they  do  not 
increase  the  power  of  blood  plasma  to  dissolve  sodium 
biurate  They  are  powerfully  antiscorbutic,  that  is 
to  say,  they  prevent  scurvy;  but  they  are  not  so 
efficacious  as  lemon  juice,  lime  juice,  and  fresh 
vegetables. 

Kidneys.— Although  in  health  the  diuresis  pro- 
duced by  citrate  and  acetate  of  potassium  is  slight, 
and  the  urea  and  other  solids  of  the  urine  are  actually 
decreased,  yet  clinical  experience  shows  that  both  are, 
in  Bright's  disease,  diuretics.  They  are  frequently 
used  in  this  disease  and  in  feverish  conditions,  and 
also  to  increase  the  amount  of  urine,  and  thus  to  re- 
move pathological  fluids  in  cases  of  pleuritic  effusion, 
ascites,  &c.  Diuretics  are  best  combined,  and  the  fol- 
lowing is  a  good  mixture  :  Potassium  acetate,  20  gr. ; 
tincture  of  squill,  10  til ;  spirit  of  nitrous  ether,  30  \\\  ; 
Succus  Scoparii,  1  fl.  dr. ;  water  to  1  fl.  oz. 

They  render  the  urine  alkaline,  and  are  much  em- 
ployed for  this  purpose,  having  the  advantage  over 
other  potassium  salts  that  they  do  not  derange  di- 
gestion.   They  are  of  use  in  tubal  nephritis,  for  the 
urinary  alkalies  aid  the  expulsion  of  fatty  casts  by 
forming  soaps.    Not  only  do  they  prevent  the  pre- 
cipitation of  uric  acid,  and  thus  hinder  the  forma- 
tion of  uric  acid  gravel,  but  perhaps  they  will 
dissolve  small  uric  acid  calculi.     To  keep  the  urine 
at  the  alkalinity  necessary  for  this  purpose,  40  to 
60  grains  of  the  acetate  or  citrate  should  be  dissolved 
in  four  ounces  of  water,  and  taken  every  four  hours. 
If  more  than  this  is  used,  harm  is  done,  for  an  in- 
soluble biurate  forms  on  the  surface  of  the  calculus. 
With  many  patients  it  suffices  if  such  a  dose  in  a 
tumbler  of  water  be  taken  at  bed- time ;  for  during 
the  night  the  acidity  of  the  urine  is  highest,  as  there 
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is  no  alkaline  tide  due  to  meals.  Owing  to  the 
depressing  action  of  potassium  salts,  they  should  be 
used  wi  h  care  in  persons  Buffering  from  heart  di  ease 

Skm.— Both  these  salts  may  be  used  in  slight 
pyrexia  such  as  that  of  a  common  cold,  on  ac 
of  their  diaphoretic  properties. 

Z?«^s.— These  salts,  like  the  carbonates  and  bi- 
carbonates,  are  mild  saline  expectorants,  especLly 
suitable  for  cases  of  bronchitis,  with  viscid,Pscan  y 
expectoration,  as  they  increase  the  secretion  and 
essen  the  viscidity.  The  iodide  of  potassium  S 
however,  still  more  efficacious. 

K..So!.'  P°taSSii    Su,I>h»s.  -  Potassium  Sulphate. 
SouECE.-Occurs  native.  Also  obtained  by  the  interaction 

CaiiuciiRs.-Hara,  colourless,  rhombic  prisms,  termi- 

Impueities.— Other  sulphates  and  chlorides. 
Dose,  10  to  40  gr. 

It  is  contained  in  Pilula  Colocynthidis  Composita,  1  in  24, 
P  lula  Colocynthidis  etHyoscyami,  1  in  32,  Pilula  Ipecacuanha 
cum  Scilla,  1  in  2  Pulvis  Ipecacuanha  Compositus,  8  in  10  (in 
the  last  two  merely  as  a  diluent).  v 

(CHO%!((SS?ILlo  TartraS'  ~  P°taSSiUm  Tartete- 
Soobce.— Neutralize  a  hot  solution  of  potassium  carbon- 
ate  with  acid  potassium  tartrate.     2KHC,H  0  +  K  CO  - 
2K2C4H.,Ou  +  H,0  +  CO,.  4  4  8      2     3  ~ 

Characters- Small,    colourless,    deliquescent  prisms. 
Solubility. —10  in  8  of  water. 

Impueities.— Acid  tartrate  and  carbonate  of  potassium. 
Dose,  20  to  60  gr.  (diuretic) ;  2  to  4  dr.  (purgative). 

rr  <9:  P<£™™J Tartras  Acidus.-Acid  Potassium 
Tartrate.  (CHOH)2COOH.COOK.  Synonyms.- Bitartrate  of 
potash  ;  Cream  of  tartar. 

Source.— Obtained  by  purification  from  crude  tartar 
(argol)  deposited  on  the  sides  of  wine  casks  during  the  fermen- 
tation of  grape  juice. 
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Chabactebs.  —A  fine,  white,  gritty  powder  or  pieces  of  a 
larger  crystalline  mass.  Taste,  pleasant,  acid.  Solubility.— 
1  in  200  of  cold  water. 

Impurity. — Calcium  tartrate. 

Dose,  20  to  60  gv.  (diuretic  and  refrigerant) ;  2  to  8  dr. 
(purgative). 

It  is  contained  in  Confectio  Sulphuris,  Pulvis  Jalapse  Com- 
positus,  and  Trochiscus  Sulphuris. 

Action  of  Potassium  Sulphate,  Tabteate, 
and  Acid  Tabtbate. 

External. — One  of  these  being  only  slightly  acid 
and  the  others  neutral,  they  have  none  of  the  external 
caustic  or  antacid  properties  of  other  potassium 
salts. 

Internal. — Intestines. — All  three  salts  are  typical 
hydragogue  saline  purges,  producing  easy,  soft, 
watery  motions  without  griping.  They  abstract  fluid 
from  the  blood,  and  cause  it  to  be  poured  into  the 
intestine.  Their  mode  of  action  has  already  been 
fully  described  (see  p.  90). 

Liver. — The  sulphate  of  potassium  is  by  some 
believed  to  be  a  moderate  cholagogue,  slightly  in- 
creasing the  biliary  flow. 

Kidneys. — The  tartrate  and  acid  tartrate  are 
diuretics,  because  a  small  amount  of  them  is,  in  the 
intestine,  converted  into  a  carbonate  and  absorbed, 
and  this  acts  directly  on  the  renal  cells.  Hence  they 
render  the  urine  alkaline.  But  all  the  sulphate  and 
most  of  the  tartrate  and  acid  tartrate  is  excreted 
with  the  fasces,  and  if,  as  seems  probable,  some  is 
absorbed  by  the  small  intestine  in  the  form  in  which 
it  is  taken,  it  is  excreted  again  into  the  colon. 

Thebapeutics  of  Potassium  Sulphate, 

Tabtbate,  and  Acid  Tabtbate. 
Internal. — Intestines. — These  excellent  purga 
tives  are  frequently  used,  especially  for  habitual 
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sluggishness  of  the  bowels.  A  dose  should  be  dis- 
solved m  a  tumbler  of  warm  water,  and  sipped  during 
dressing.  They  may  be  employed  to  open  the 
bowels  in  cases,  such  as  dropsy  or  urtemia,  in  which 
we  wish  to  eliminate  as  much  fluid  as  possible. 
They  should  for  this  purpose  be  given  in  a  concen- 
trated form,  for  then  a  large  amount  of  fluid  will 
be  poured  from  the  intestine  to  bring  the  solution 
of  the  salt  to  that  degree  of  dilution  at  which  it  will 
act.  Compound  jalap  powder  is  also  much  used  for 
this  class  of  case.  As  sulphate  of  potassium  may 
have  some  cholagogue  action  it  is  to  be  preferred 
when  it  is  believed  that  the  liver  is  at  fault. 

Liver.— These  salts  are  often  given  to  those  who 
suffer  from  gall-stones,  although  no  salts  of  potassium 
have  any  power  to  dissolve  gall-stones,  but  the 
sulphate  perhaps  does  good  as  a  cholagogue. 
_  Kidneys.— The  tartrate  and  acid  tartrate  are  some- 
times used  as  diuretics  in  the  same  class  of  case  as 
the  acetate  and  citrate.  A  very  pleasant  drink  for 
feverish  patients  is  Imperial  drink.  It  contains  acid 
potassium  tartrate,  60  gr. ;  glnsidum,  1  gr. ;  oil  of 
lemon,  3  iil  to  a  pint  of  boiling  water. 

10.  Potassii  Ultras — Potassium  Nitrate.  KNO 
Synonyms.— Nitre ;  Saltpetre. 

Source.— Purified  native  saltpetre,  or  the  salt  artificially 
made  by  the  action  of  sodium  nitrite  and  potassium  chloride 

Characters.— White,  striated,  six-sided  prisms.  Taste 
cool,  saline.    Solubility. — 1  in  4  of  water. 

Impurities.— Sulphates,  chlorides  and  lime. 

Dose,  5  to  20  gr. 

Action  op  Potassium  Nitrate. 

External. — Nothing  noteworthy. 

Internal.— Stomach  and  Intestines.— -It  is  liable 
to  cause  nausea,  vomiting,  diarrhoea,  symptomatic 
of  the  gastritis  and  enteritis  produced  by  it. 

Blood.—  Owing  to  its  high  diffusion  power  it 
quickly  passes  into  the  blood  unchanged.  External 
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to  the  body,  nitrates  prevent  the  coagulation  of  the 
blood,  or  dissolve  the  clot  if  it  be  already  formed, 
but  it  is  not  known  that  they  have  any  effect  on  the 
blood  in  the  body. 

Heart.  —  Potassium  nitrate  is  a  powerful  car- 
diac depressant,  causing  the  beats  to  become  feeble 
and  few.  Large  doses  lead  to  great  weakness,  faint- 
ing, and  death. 

Kidneys —Small  doses  are  diuretic  from  their 
direct  action  on  the  renal  cells,  but  large  ones  are 
liable  to  inflame  the  urinary  passages,  causing  htema- 
turia.    The  drug  is  excreted  unchanged  in  the  urine 

Skim. — Nitrate  of  potassium  is  a  mild  diaphoretic. 

Therapeutics  of  Potassium  Nitrate. 

Internal. — Blood. — On  account  of  its  supposed 
action  in  preventing  the  coagulation  of  the  living 
blood,  it  has  been  used  in  rheumatic  fever  and  many 
inflammatory  conditions,  but  it  is  now  discarded.  Pro- 
bably, as  it  is  a  cardiac  depressant,  it  only  does  harm. 

Kidneys  and  Skin. — It  is  sometimes  employed  as 
a  diuretic  and  diaphoretic  in  febrile  conditions,  but 
the  acetate  and  the  citrate  are  much  preferable. 

Asthma. — For  the  treatment  of  this  disease,  blot- 
ting paper  is  soaked  in  a  solution  of  nitre  of  about 
50  gr.  to  the  fluid  ounce  of  water ;  six  pieces  about 
1^  inch  square  are,  when  dry,  successively  placed  in 
a  jar  and  lighted  one  at  a  time.  The  patient  inhales 
the  fumes,  the  composition  of  which  is  not  certainly 
known.  Ringer  considers  it  better  to  dip  the  paper 
also  into  a  solution  of  chlorate  of  potash,  and  to 
burn  a  piece  large  enough  to  fill  a  whole  room  with 
the  fumes.  This  treatment  often  relieves,  and  nitre 
is  a  common  ingredient  of  asthma  powders. 

11.  Potassii  Chloras.  —  Potassium  Chlorate. 
KC103. 

Source.— Pass  chlorine  into  water  holding  lime  or  mag- 
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nesia  in  suspension  ;  treat  the  liquid  with  potassium  chloric 
and  crystallize  the  potassium  chlorate  cnlonds 

Chaeacteks. -Colourless,   monoclinic   crystals.  Taste 
cool     SoZw^fy.-iia  16  0f  .cold  water.  ' 

I.vcoMPATiBLEs.-Easily  explodes   on  trituration  with 
™l^eSreS'  6SPeCially  SUga1''  SUlphm'  tannin,  Charcoal: 

Impueities.-  Calcium  chloride  and  lime 

Dose,  5  to  15  gr. 

Preparation. 

Trochiscus  Potassii  CMoratis.    3  gr.  in  each 
with  a  rose  basis.  b 

Action  of  Potassium  Chlorate. 
External. -It  is  believed  to  be  easily  decomposed 
by  septic  tissues,  and  tbat  the  nascent  oxygen  given 
oil  acts  as  a  stimulant  and  antiseptic  to  them. 

Internal— Stomach  and  Intestines.— Small  doses 
have  no  effect ;  poisonous  ones  produce  symptoms 
similar  to  those  induced  by  the  nitrate. 

Blood.— Here  also  small  closes  have  no  effect  but 
several  cases  of  poisoning  show  that  in  large  doses 
chlorate  of  potassium  disintegrates  the  red  corpus- 
cles, and  converts  haemoglobin  into  mettiEemoglobin. 
The  altered  blood,  owing  to  loss  of  oxygen-carrying 
power,  causes  the  skin  to  be  cyanotic;  it  is  passed  by 
the  urine,  which  is  therefore  dark-coloured,  and  con- 
tains granular  debris,  and  thus  the  urine  is  exactly 
like  that  met  with  in  paroxysmal  hemoglobinuria. 
The  liver  and  spleen  are  enlarged.    There  may  be 
jaundice  and  htematemesis,  and  the  marrow  of  the 
bones  becomes  very  vascular.    Nephritis  is  induced, 
the  tubules  are  blocked  by  the  debris  of  the  blood| 
and  so  the  urine  is  scanty.     Death  occurs  from 
cardiac  weakness  or  uraemia. 

As  potassium  chlorate  easily  yields  up  its  oxyo-en, 
formerly  it  was  believed  that  it  gave  off  part  of  its 
oxygen  to  the  tissues  while  circulating  in  the  blood, 
but  much  of  it  is  excreted  unchanged  in  the  urine 
and  other  excretions. 
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Therapeutics  of  Potassium  Chlorate. 
It  is  used  for  stomatitis,  tonsillitis,  and  pharyn- 
gitis of  all  varieties,  either  as  lozenges,  gargle 
(10  gr.  to  1  fl.  oz.  of  water  or  decoction  of  cinchona), 
or  given  to  be  swallowed  in  solution,  for  it  is  then 
excreted  by  the  saliva.  Its  therapeutic  action,  which 
has  been  thought  to  be  due  to  nascent  oxygen,  is 
therefore  always  local.  It  is  especially  valuable  for 
ulcerative  stomatitis.  It  has  been  given  to  women 
liable  to  miscarry. 

12.  Potassii  Bichromas,  see  Chromium. 

13.  Potassii  Permaiiganas,  see  Manganese. 

14.  Potassii  Iodidum,  see  Iodine. 

15.  Potassii  Bromidum,  see  Bromine. 

16.  Potassa  Sulpliurata,  see  Sulphur. 

17.  Sap©  Mollis,  soft  soap,  is  Potassium  Oleate, 
see  Olive  Oil. 

SODIUM. 

Symbol,  Na.    Atomic  weight,  22-88. 

The  metal  sodium  as  met  with  in  commerce.  It  decom- 
poses water,  and  must  therefore  be  kept  under  naphtha. 

Chabactebs. — Well  known. 

From  it  is  prepared  Liquor  Sodii  Ethylatis. 

The  sodium  ion  has  no  physiological  action,  and  there- 
tore  all  sodium  salts  act  either  by  salt  action  or  by  the 
action  of  the  other  ion. 

1.  Sodii  Carboiias.— Sodium  Carbonate.  Na.,C03 
10H,O.    Synonym. — Soda  or  washing  soda. 

Source. — Obtained  from  sodium  chloride  either  by  inter- 
action with  ammonium  bicarbonate  or  by  its  conversion  into 
the  sulphate  and  treating  this  with  carbon  and  calcium  car- 
bonate. 

Characters.  —  Large  oblique  rhombic  crystals,  trans- 
parent when  fresh,  but  they  soon  effloresce,  and  become  white 
on  the  surface.  Taste,  caustic.  Solubility.— 1  in  2  of  cold  water. 

Twenty  grains  neutralize  9'8  grains  of  citric  acid  or 
10-5  grains  of  tartaric  acid. 

Impurities.— Sulphates  and  chlorides. 

It  is  contained  in  Extraotum  Ergotre. 

Dose,  5  to  30  gr. 

2.  Sodii  Carbonas  Exsiccatus. -Exsiccated 
Sodium  Carbonate.    Na2COa.    It  is  nearly  anhydrous. 

Source.  -Sodium  carbonate  is  gently  heated  till  losing 
water  of  crystallization  it  loses  63  per  cent,  of  its  weight. 
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Characters. — A  dry  white  powder. 

It  is  contained  in  Pilula  Ferri  (carbonate  of  iron  is  formed} 
Dose,  3  to  10  gr.  '* 

Action  and  Therapeutics  op  Sodium  Carbonate 
and  Dried  Carbonate. 
The  same  as  those  of  potash,  except  that  they 
are  less  caustic. 

NaHCOS°d"    Bica,bonas-  -  Sodium  Bicarbonate. 

Source — Made  from  the  carbonate  in  the  same  way  as 
potassium  bicarbonate  is  made.  Or,  by  the  reaction  of 
sodium  chloride  and  ammonium  bicarbonate. 
m.  Characters.— A  white  powder  or  small  monoclinic  crystals. 
Slightly  alkaline;  not  caustic.  Solubility.— 1  in  11  of  cold 
water. 

Twenty  grains  neutralize  16-7  grains  of  citric  acid  or 
17-8  grains  of  tartaric  acid. 

Impurities.— The  carbonate. 

Incompatibles — It  is  decomposed  by  acids  and  acid  salts 
e.g.  bismuth  subnitrate. 
Dose,  5  to  30  gr. 

Preparation. 

Trochiscus  Sodii  Bicarbonatis.— 3  gr.  in  each 
with  a  rose  basis. 

Action  op  Sodium  Bicarbonate. 
The  same  as  that  of  potassium  bicarbonate, 
except  that  it  is  much  more  slowly  absorbed  from 
the  gastro-intestinal  tract,  and  like  all  sodium  salts 
it  is  not  depressant.  Sodium  salts  are  not  depressant 
to  the  cardiac,  muscular,  and  nervous  systems,  and 
therefore  are  not  poisonous  like  potassium  salts. 

Therapeutics  op  Sodium  Bicarbonate. 

External. — A  lotion  of  7  gr.  to  1  fl.  oz.  of  water 
is  employed  as  a  sedative  to  relieve  itching. 

Internal. — Stomach. — Its  use  in  disease  is  very 
similar  to  that  of  the  corresponding  salt  of  potassium, 
but  on  account  of  the  two  differences  just  mentioned 
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it  is  much  more  frequently  given.  Hence,  it  is  a  very 
common  ingredient  of  medicines  designed  to  relieve 
dyspepsia,  being  taken  shortly  after  meals  to  inhibit 
the  flow  of  ineffectual  gastric  juice,  or  some  time 
afterwards  to  neutralize  excessive  acidity  in  the  cases 
in  which  the  patient  complains  of  pain,  which  is 
relieved  by  food  and  comes  on  about  four  hours  after 
a  meal,  or  of  heartburn  and  acid  eructations.  Its 
value  is  also  partly  due  to  its  sedative  action  on  the 
gastric  nerves,  whereby  it  relieves  gastric  pain,  and 
partly  also  to  its  power  of  liquefying  tenacious  mucus. 
A  very  favourite  gastric  sedative  mixture  consists  of 
about  10  grains  of  sodium  bicarbonate,  together 
with  10  grains  of  bismuth  carbonate,  suspended 
in  mucilage.  A  grain  or  two  of  sodium  bicarbonate, 
with  a  grain  of  powdered  rhubarb  and  some  sugar, 
forms  a  common  stomachic  powder  for  children. 
Sodium  bicarbonate  and  gentian  are  also  often 
combined  together  in  stomachic  mixtures.  Effer- 
vescing soda  water  (made  the  same  way  as  potash 
water,  p.  125)  is  amild  gastric  sedative.  In  commerce 
these  waters  often  contain  neither  potash  nor  soda, 
but  even  then  the  carbonic  acid  gas  acts  as  a  sedative. 

Sodium  bicarbonate  is  so  slowly  absorbed,  and  is, 
in  comparison  with  potassium  salts,  so  poor  a  solvent 
of  uric  acid,  that  it  is  rarely  used  for  any  effects  it 
may  have  after  absorption.  Large  doses  (150  to  500 
grains  a  day)  are  useful  for  diabetic  coma,  in  which 
they  neutralize  the  excess  of  acids  in  the  blood. 

Toxicology. 

Poisoning  by  caustic  alkalies  is  very  rare  ;  usually  it  takes 
place  either  by  potash,  soda,  pearlash  (potassium  carbonate), 
or  soap  lees  (sodium  carbonate).  (Both  the  last  are  impure. 
They  contain  caustic  soda  or  potash.) 

Symptoms. — A  caustic  taste  is  experienced,  and  is  quickly 
followed  by  symptoms  of  gastro-intcstinal  irritation,  viz.  burn- 
ing heat  in  the  throat,  vomiting,  diarrhoea,  and  abdominal  pain, 
together  with  those  of  depression,  viz.  a  feeble  quick  pulse, 
and  a  cold  and  clammy  skin.     Soon  the  lips,  tongue,  and 
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thioat  become  swollen,  soft,  and  red.    Post-mortem  appear- 
ances.-The  mucous  membrane  of  the  mouth,  tongue,  stomach 
and  oesophagus,  and  occasionally  that  of  the  larynx  is  ex' 
conated,  dark,  softened,  and  inflamed  ' 

Treatment.-Wa.sh  out  the  stomach,  or  give  emetics,  as 
zinc  sulphate,  20  gr. ;  or  powdered  ipecacuanha,  30  Rr  •  or 
copper  sulphate,  5  gr.  in  half  a  pint  of  tepid  water ;  or  vi'num 
ipecacuanhas,  1  fl.  oz. ;  or  mustard,  a  tablespoonful  in  half  a 
pint  of  tepid  water ;  or  common  salt,  2  tablespoonfuls  in  half  a 
pint  of  tepid  water  ;  or  i  gr.  of  apomorphine  hydrochloride 
hypodermically.  If  none  of  these  are  handy,  give  plenty  of 
warm  water  and  tickle  the  back  of  the  throat.  Then  give  feeble 
acids  as  vinegar,  diluted  lemon  juice,  dilute  solution  of  citric 
acid,  dilute  acetic  acid.  Then  demulcents,  as  oil,  linseed  tea 
or  water  and  white  of  egg. 

TTPrA'o!0^"  Phosl>Ims-  —  Sodium  Phosphate.  Na, 

Source.— Digest  bone  ash  with  sulphuric  acid  ;  acid 
calcium  phosphate  is  formed.  Ca32P04  +  2H2S04  =  CaH42PO,  + 
2CaSO,.  Filter  and  add  to  the  solution  sodium  carbonate 
CaH  ,2P04  +  Na2C03  =  Na2HP04  +  H20  +  CO.,  +  CaHPO  4. 

Characters.— Transparent.colouiiess,  efflorescent  rhombic 
prisms.  Taste,  mildly  saline.  Solubility.— 1  in  6  of  cold  water. 

Impurity. — Calcium  phosphate. 

Dose,  30  to  120  gr.  for  repeated  administration,  a  to 
h  oz.  for  single  administration. 

5.  Sodii  Phosphas  Effervescens.— Efferves- 
cing Sodium  Phosphate. 

Source.— Dry  25  oz.  of  sodium  phosphate  till  it  has  lost 
60  per  cent,  of  its  weight  as  water.  Mix  with  it  sodium 
bicarbonate,  25  oz. ;  tartaric  acid,  13!  oz. ;  citric  acid,  9  oz. 
Heat  the  mixture  till  it  aggregates,  and"  then  stir  till  it  assumes 
a  granular  form. 

Characters.— White  granules,  which  effervesce  on  the 
addition  of  water. 

Dose,  60  to  120  gr.  for  repeated  administration,  J  to 
i  oz.  for  single  administration,  in  3  to  6  fl.  oz.  of  water. 

6.  Sodii  Sulphas.  —  Sodium  Sulphate.  Na2S04, 
10H2O.    Synonym. — Glauber's  salts. 

Source. — Obtained  by  the  interaction  of  sodium  chloride 
and  other  sodium  salts  with  sulphuric  acid. 

Characters. — Colourless,  monoclinic  transparent  prisms, 
efflorescing  on  exposure  to  air.  Neutral  ;  taste  saline. 
Solubility — 1  in  3  of  water. 
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Impurities.— Salts  of  ammonium  and  iron. 
Dose,  30  to  120  gr.  for  repeated  administration,  j  to 
i  oz.  for  single  administration. 

7.  Sodii  Sulphas  Effervescens.— Effervescing 
Sodium  Sulphate. 

Source. — Dry  25  oz.  of  sodium  sulphate  till  it  has  lost 
56  per  cent,  of  its  weight  as  water.  Then  mix  with  it  sodium 
bicarbonate,  25  oz. ;  tartaric  acid,  13^  oz. ;  citric  acid,  9  oz. 
Heat  the  mixture  till  it  aggregates,  and  then  stir  till  it  assumes 
a  granular  form. 

Characters. — White  granules,  which  effervesce  on  the 
addition  of  water. 

Dose,  60  to  120  gr.  for  repeated  administration,  J  to 
i  oz.  for  single  administration  in  3  to  6  ft.  oz.  of  water. 

8.  Soda  Tartavata.— Tartarated  Soda,  Sodium 
Potassium  Tartrate.  (CHOH)2COONaCOOK,4H20.  Syn- 
onyms Tartrate  of  sodium  and  potassium  ;  Eochelle  salt. 

Source. — Add  acid  potassium  tartrate  to  a  hot  solution 
of  sodium  carbonate.  2KHC4H4Ou  +  Na.,C0.1  =  2KNaC4H10(i 
+  H20  +  C02. 

Characters.  —  Large,  colourless,  neutral,  trimetric 
prisms.  Taste  like  common  salt.  Solubility. — 1  in  2  of  cold 
water. 

Impurity. — Acid  potassium  tartrate. 

Dose,  30  to  60  gr.  (diuretic) ;  \  to  £  oz.  (purgative). 

Preparation. 

Fulvis  Sodse  Tartaratse  Effervescens. — Syn- 
onym.— Seidlitz  powder.  Take  tartarated  soda  120 
grains  and  sodium  bicarbonate  40  grains ;  mix  and 
wrap  in  blue  paper.  Tartaric  acid  38  grains,  wrapped 
in  white  paper. 

Dose. — Dissolve  the  powder  in  the  blue  paper  in 
nearly  half  a  pint  of  cold  or  warm  water,  and  then  add 
that  in  the  white  paper,  and  drink  while  effervescing. 

9.   Sodii    Citro-Tartras  Eflervescens.— 

Effervescent  Sodium  Citro-tartrate. 

Source. — Mix  sugar,  15  oz.,  sodium  bicarbonate,  51  oz., 
citric  acid,  18  oz.,  and  tartaric  acid,  27  oz.  Heat  the  mixture 
till  it  aggregates  and  assumes  a  granular  form. 

Characters. — White  deliquescent  granules,  which  effer- 
vesce on  the  addition  of  water. 

Dose,  60  to  120  gr.  in  3  to  6  fl.  oz.  of  water. 
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Action  of  Sodium  Phosphate,  Sulphate 
Oitro-Tartrate,  and  Tartarated  Soda. 

Internzl.-Intestines.-Owmg  to  the  slowness 
with  which,  compared  with  the  corresponding  potas- 
sium salts,  these  sodium  salts  are  absorbed,  they  pass 
on  into  the  intestine  and  there  act  more  efficiently 
than  potassium  salts.  They  are  typical  saline  purea 
tives,  abstracting  fluid  from  the  blood  until  they  form 
a  5  per  cent,  solution  in  the  intestine,  and  then 
exerting  a  painless  laxative  effect,  produce  a  soft 
motion  about  two  or  three  hours  after  administration 
(see  p.  90). 

The  sulphate,  which  is  the  most  active  purgative 
and  the  phosphate  are  said  to  be  cholagogues,  and 
Carlsbad  waters  (see  p.  139)  have  been  shown  to  in- 
crease m  the  human  subject  the  amount  of  bile  and 
the  solids  in  it. 

_  Blood  and  Kidneys.— Owing  to  their  tardy  absorp- 
tion the  action  of  these  salines,  as  alkalizers  of  the 
blood  and  urine,  and  as  diuretics,  is  more  feeble  than 
that  of  the  corresponding  potassium  salts. 

Therapeutics  op  Sodium  Phosphate,  Sulphate, 
Citro-Tartrate,  and  Tartarated  Soda. 
Internal.— Intestines.— These  salts  of  sodium  are 
some  of  the  best  purgatives  we  possess,  being  espe- 
cially useful  for  habitual  constipation,  and  for  consti- 
pation associated  with  gout,  with  hepatic  dyspepsia, 
or  with  any  of  the  manifestations  of  an  excess  of  uric 
acid  in  the  blood  or  the  urine.    The  best  way  to 
take  them  is  to  dissolve  the  required  amount  in  half 
a  tumbler  of  lukewarm  water,  and  to  drink  it  in 
successive  small  draughts  while  dressing  in  the 
morning.    The  bowels  are  then  usually  comfortably 
opened  soon  after  breakfast.    These  salts,  especially 
the  phosphate  and  sulphate,  are  perhaps  cholagogues  ; 
these  two  are  therefore  to  be  preferred  in  cases  of 
gall-stones  and  disease  of  the  liver.    The  sulphate  is 
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the  most  powerful  purgative  of  all.  It  is  the  chief 
constituent  of  Carlsbad,  Marienbad,Tarasp,andCondal 
waters,  and  it  occurs  associated  with  much  sulphate 
of  magnesium  in  iEsculap,  Hunyadi  Janos,  Seidhtz, 
Pullna,  Friedrichshall,  Eubinat,  Apenta,  and  Kissin- 
gen  waters.  A  powder  consisting  of  30  grains  of  each 
of  sodium  sulphate  and  magnesium  sulphate,  and  a 
grain  of  each  of  sodium  chloride  and  sodium  bicar- 
bonate (dose  60  to  240  gr.),  forms  when  dissolved  a 
good  imitation  of  iEsculap,  Hunyadi  Janos,  and 
Franz  Josef  waters.  The  phosphate  is  a  milder 
and  less  unpleasant  purgative  than  the  others  ;  it  is 
often  given  to  children.  The  effervescing  prepara- 
tions are  palatable  forms. 

If  large  doses  are  used  the  evacuations  are  very 
watery,  and  therefore  these  drugs  are  useful  to  re- 
move fluid  in  cases  of  dropsy  or  ascites  (especially  if 
due  to  disease  of  the  liver).  Sufferers  from  gall- 
stones are  undoubtedly  benefited  by  a  course  of 
waters  containing  sulphate  of  sodium,  and  therefore 
frequently  go  to  Carlsbad. 

10.  Sodii  Cliloridum.— Sodium  Chloride.  NaCl. 
Synonym. — Common  salt. 
Soukce.— Occurs  native. 

Chabactebs. — Small,  white,  crystalline  grains  or  trans- 
parent cubic  crystals.    Solubility  1  in  2f  of  cold  water. 

Dose,  10  to  240  gr. 


Action  op  Sodium  Chloride. 

Common  salt  forms  an  article  of  diet  with  all 
creatures  living  on  vegetable  food,  especially  if  it 
contains  large  amounts  of  potassium,  but  is  not  used 
either  by  carnivorous  animals  or  by  tribes  living  solely 
on  flesh.  The  importance  of  it  is  seen  in  the  long 
distances  herbivorous  animals  will  wander  to  salt- 
licks, and  by  the  fact  that  tribes  living  on  vegetables 
will  go  to  war  for  the  possession  of  it.  Bunge's 
explanation  of  this  desire  for  salt  is  as  follows  :  Blood 
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plasma  contains  much  sodium  chloride,  vegetable 
foods  contain  a  large  amount  of  potassium*  ahs 
when,  therefore,  these  salts  of  potassium  reach  the 
blood,  potassium  chloride  and  the  sodium  salt  of 

fnlTl  ^  WaS  ,com1bined  With  the  Potassium  are 
formed  This  and  the  potassium  chloride  are 
excreted  by  the  kidneys,  and  the  blood  loses  Tts 
sodium  chloride,  which  loss  is  therefore  made  up 
by  taking  sodium  chloride  with  the  food  The 
depnval  of  salt  leads  to  general  weakness,  adema 
and  anaemia,  a  series  of  symptoms  often  seen  in 
*  ranee  before  the  repeal  of  the  salt  tax. 


_„„  ^^^ujx  ui  uuic  bcliL  UtiiX. 

Quantities  of  a  tablespoonful  and  upwards  act 
as  an  emetic,  and  may  also  purge,  for  the  hypertonic 
solution  withdraws  fluid  from  the  gastrointestinal 
mucous  membrane,  and  so  acts  as  an  irritant.  Eectal 
injections  of  solutions  of  salt  are  used  as  an  anthel- 
mintic for  the  Oxyuris  vermicularis. 

Therapeutics  op  Sodium  Chloride. 

It  is  occasionally  used  as  an  emetic,  also  as  an 
anthelmintic.    Bathing  in  sea  water  acts  as  a  mild 
general  stimulant,  and  very  concentrated  hot  salt 
baths,  such  as  those  of  Droitwich  and  Nantwich,  are 
useful  for  chronic  rheumatism  and  sciatica.  Ninety 
grains  of  common  salt  (0-9  per  cent,  is  isotonic  with 
the  blood)  in  a  pint  of  boiled  water  allowed  to  cool 
to  100°  F.  form  a  normal  saline  solution,  which  is 
frequently  injected  in  cases  of  collapse  in  which  the 
fluid  in  the  blood-vessels  is  lessened,  as  from  haemor- 
rhage, vomiting,  or  diarrhoea,  often  with  strikingly 
good  results.    A  pint  or  rather  more  is  a  usual 
quantity  to  employ  for  an  adult.    It  may  be  injected 
into  the  rectum,  under  the  skin,  or  into  a  vein, 
according  to  the  urgency.     Such  injections  have 
also  been  used  for  diabetic  coma,  and  may  render 
the  patient  sensible  again  for  a  little  while  as  they 
dilute  the  excess  of  poison  in  the  blood. 
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11.  Liquor  Sodii  EthylatiS.  —  Solution  of 
Sodium  Ethylate.    C.,H5ONa.  _ 

Source.— Dissolve  sodium  22  gr.  m  absolute  alcohol  1  11. 
oz.    Na+C.,H-OH  =  NaC2HiO  +  H.  . 

Characters. — A  clear  syrupy  liquid,  changing  to  brown 
by  keeping,  hence  should  be  freshly  made  as  wanted.  Strength, 
18  per  cent,  of  the  sodium  ethylate. 

Action  and  Therapeutics  of  Sodium 
Ethylate. 

Used  locally  as  a  mild  caustic  for  nEevi,  warts, 
moles,  lupus,  and  other  growths.  It  is  applied  with 
a  pointed  glass  rod  for  two  or  three  days ;  then  a 
scab  forms  ;  when  this  has  fallen  off,  the  treatment 
may  be  repeated.  Sodium  ethylate  is  perhaps  our 
best  caustic. 

12.  Sodii  Sulphis.  —  Sodium  Sulphite.  Na,S03, 
7H..O. 

Source.— Saturate  a  solution  of  sodium  carbonate  with 
sulphurous  acid  gas. 

Characters. — Colourless,  transparent,  monoclinic  prisms. 
Solubility.— 1  in  4  of  water. 

Dose,  5  to  20  gr. 

Action  and  Theeapeutics  of  Sodium  Sulphite. 

Sodium  sulphite  solutions  (1  in  8)  may  be  used 
externally  as  mild  antiparasitics.  This  body  is 
in  the  stomach  decomposed  by  the  acids  there,  and 
gives  off  sulphurous  anhydride.  It  may  therefore 
be  given  to  arrest  fermentation.  If  any  remains  un- 
decomposed  it  is  absorbed  as  a  sulphite.  No  other 
action  of  this  salt  is  known.  It  is  very  rarely  given 
in  medicine,  but  in  sufficient  doses  might  produce 
the  effects  of  sodium  sulphate. 

13.  Acid  Sodium  Phosphate— (Not  official.) 
NaHjPO,.  This  salt  is  the  cause  of  the  natural  acidity  of  the 
urine,  and  given  internally,  in  doses  of  10  to  20  gr.  in  water 
every  hour,  it  increases  the  acidity  of  the  urine,  and  is  very 
useful  when  that  fluid  is  alkaline  from  decomposition  within 
the  urinary  tract.    It  may  be  given  with  urotropine. 

14.  Sodii  Citras.— Sodium  Citrate.  (Not  official.) 
Much  of  the  indigestion  that  follows  giving  cow's  milk  to 
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infants  is  owing  to  the  fact  that  the  curds  of  cow's  milk  formed 
in  the  stomach  are  very  dense.  The  density  is  proportionate 
to  the  amount  of  lime  salts  in  the  milk.  If,  as  A  E  Wrisht 
showed,  citrate  of  soda  is  added,  the  lime  salts  are  precipitated 
and  the  curds  are  much  less  dense.  It  is  found  that  if  to  each 
ounce  of  cow's  milk  a  drachm  of  water  containing  a  ginin  of 
sodium  citrate  is  added,  the  curds  are  not  dense,  the  indices 
tion  is  relieved,  and  yet  not  enough  of  the  lime  salts  is  precini 
tated  to  harm  the  child.  The  same  treatment  may  be  applied 
to  the  milk  given  to  those  suffering  from  typhoid  fever  for 
here  also  dense  curds  are  troublesome. 

15.  Sodii  Bromidum,  see  Bromine. 

16.  Sodii  Iodidiun,  see  Iodine. 

17.  Sodii  Hypopltosphis,  see  Phosphorus. 

18.  Sodii  Arscnas,  see  Arsenic. 

19.  Sodii  Sulphocarbolas,  see  Acidum  Carbo- 
licum. 

20.  Liquor  Soda;  Chlorinatae,  sec  Chlorine. 

21.  Sodii  J\  ilris,  see  Nitrites. 

22.  Sodii  Bcnzoas,  see  Acidum  Benzoicum. 

23.  Sodii  Salicylas,  see  Acidum  Salicylicum. 

24.  Borax,  Sodium  Biborate,  see  Acidum  Boricum. 

25.  Sapo  Burns,  Hard  Soap,  is  Sodium  Oleate. 

26.  Sapo  Auimalis,  Curd  Soap,  is  chiefly  Sodium 
Stearate. 

AMMONIUM. 

Symbol,  NH,.    Atomic  weight,  18.    (Not  official.) 

1.  Liquor  Ammonia;  Fortis.— Strong  Solution 
of  Ammonia.    NH.,  (32-5  per  cent,  dissolved  in  water). 

Source. — Generate  ammonia  gas  by  heating  ammonium 
chloride  with  slaked  lime,  and  pass  it  into  water. 

Characters. —  A  colourless  liquid,  of  a  very  pungent 
odour,  and  very  alkaline.    Sp.  gr.  0891. 

Impurities. — Ammonium  chloride,  sulphide,  and  sulphate. 

Preparations. 

1.  Liniinentum  Camphorae  Aniinoniatuin. — 

Synonym. — Compound  liniment  of  camphor. — Liquor 
Ammonite  Fortis,  100 ;  camphor,  50  ;  oil  of  lavender, 
2| ;  alcohol  (90  per  cent.)  to  make  400  parts. 

2.  Liniinentum  Hydrargyri,  see  Mercury. 

3.  Spiritus  Amnionise  Aromaticus,  see  Ammo- 
nium Carbonate. 
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4.  Spiritus  Ammonise  Petidus,  see  Asafetida. 

5.  Tinctura  Guaiaci  Ammoniata,  sec  Guaia- 
cum. 

2.  Xiiqiior  Ammoniae.—  Solution  of  Ammonia. 
NH.,  (10  per  cent,  dissolved  in  water). 

Source.— Mix  strong  solution  of  ammonia,  1  part,  and 
distilled  water,  2  parts. 

Characters.— Like  but  less  pungent  than  the  strong 
solution.    Sp.  gr.  0'959. 

Dose,  10  to  20  m.  well  diluted. 

Preparations. 

1.  Linimentum  Ammonise. — Liquor  Ammonite, 
1  ;  almond  oil,  1 ;  olive  oil,  2.  Ammonia  soap  or 
oleate  of  ammonium  is  formed. 

2.  Tinctura  Ergotse  Ammoniata,  see  Ergot. 

3.  Tinctura  Opii  Ammoniata,  see  Opium. 

4.  Tinctura  Quininse  Ammoniata,  sec  Quinine. 

5.  Tinctura  Valerianae  Ammoniata,  sec 
Valerian. 

Action  of  Solutions  of  Ammonia. 

External. — A  solution  of  ammonia  produces  rube- 
faction  with  a  sensation  of  heat,  and,  if  strong,  a 
sensation  of  pain  and  burning.  If  the  vapour  is 
confined  it  causes  vesication. 

Internal. — Nose. — When  inhaled,  the  vapour  of 
ammonia  is  irritating  to  the  nose  and  air  passages, 
causing  a  pungent  sensation  and  sneezing.  The  eyes 
and  nose  water.  The  pulse  and  respiration  are  re- 
flexly  accelerated.  If  very  concentrated  it  produces 
swelling  and  inflammation  of  the  nose,  glottis,  and 
respiratory  tract. 

Stomach. — As  an  alkali  ammonia  acts  like  other 
alkalies  {sec  potassium  bicarbonate).  It  dilates  the 
gastric  vessels,  and  produces  a  feeling  of  warmth  in 
the  epigastrium.  It  reflexly  stimulates  the  heart 
and  respiration. 

Blood. — Its  action  on  the  blood  is  not  known, 
but  it  is  supposed  to  diminish  its  local  liability  to 
clot  in  cases  of  thrombosis,  and  to  dissolve  clot  that 
is  already  formed. 


MATERIA  MEDICA 

Heart  -  Ammonia  causes  a  rise  of  blood-pressure 
from  contraction  of  the  arterioles  following  stimula- 
tion of  the  vaso-motor  centre.  Usually  there  is  an 
increased  pulse  rate,  clue  probably  to  stimulation  of 
trie  accelerator  mechanism. 

Bespiration.—It  increases  greatly  the  frequency 
of  respiration,  probably  from  stimulation  of  the  re- 
spiratory centre  in  the  medulla. 

Nervous  system.— The  brain  is  unaffected,  and 
the  nerves  also,  except  for  the  tingling  produced  when 
a  strong  solution  of  ammonia  is  locally  applied 
Convulsions  are  often  produced  in  animals  poisoned 
by  ammonia  ;  these  are  certainly  central,  and  are 
probably  due  to  stimulation  of  the  spinal  cord. 

Kidneys.— Ammonia  and  its  salts  are  oxidized  in 
the  body,  and  the  uric  acid  and  urea  in  the  urine 
are  increased. 

Therapeutics  of  Solutions  op  Ammonia. 

External. — The  two  liniments  are  used  as  counter- 
irritants  in  numerous  conditions,  such  as  chronic 
joint  disease,  chronic  rheumatism,  &c,  and  they  are 
often  rubbed  on  the  chest  in  bronchitis.  Ammonia 
is  a  very  uncertain  vesicant.  Weak  solutions  of  it 
are  often  applied  to  the  bites  produced  by  insects. 
Liquor  ammonias  is  very  valuable  when  held  to  the 
nose  of  any  one  who  has  fainted,  for  it  almost  in- 
stantly reflexly  produces  its  stimulating  effect  on 
the  heart  and  respiration. 

Internal. — Ammonia  in  some  form  may  be  given 
before  meals  as  a  gastric  stimulant  in  dyspepsia. 
Sal  volatile  is  often  used  for  this  purpose,  and  also 
for  its  general  stimulating  effect  on  the  cardiac, 
respiratory,  and  spinal  systems,  especially  in  sudden 
collapse  from  any  cause.  Ammonia  has  been  injected 
subcutaneously  in  cases  of  snake-bite. 

3.  Ainmoiiii  Carbonas.- Ammonium  Carbonate. 
A  variable  mixture  of  ammonium  hydrogen  carbonate 
NHjHCOy,  with  ammonium  carbamate  NH4NH2COs. 
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Source  — A  mixture  of  ammonium  sulphate  or  chloride 
and  calcium  carbonate  is  subjected  to  sublimation  and  resub- 

hmatCHARACTERs.— Translucent  crystalline  cakes,  volatile,  and 
pungent  to  the  smell.    SoVubiUty.— 1  in  i  of  water. 

Twenty  grams  neutralize  26f  grains  of  citric  acid  or  28f 
grains  of  tartaric  acid. 

Impurities  Sulphates  and  chlorides. 

Dose,  3  to  10  gv.  (stimulant  or  expectorant) ;  30  gv. 
(emetic). 

Preparation. 

Spiritus  Ammonite  Aromaticus.  Synonym.— 
Spirit  of  sal  volatile.  Ammonium  carbonate,  4  oz. ; 
.  Liquor  Ammonia;  Fortis,  8  fl.  oz.  ;  oil  of  nutmeg, 
4,i  li.  dr. ;  oil  of  lemon,  6£  fl.  dr. ;  alcohol  (90  per  cent.), 
6  pints  ;  water,  3  pints.  Mix  the  oils  with  the  alcohol  and 
water.  Distil.  To  the  last  portion  of  the  distillate  add 
the  ammonia  and  the  carbonate.  Heat  till  solution 
takes  place,  and  then  add  #o  the  first  portion  of  the  dis- 
tillate.   Sp.  gr.  0-890. 

It  contains  in  alcoholic  solution  normal  ammonium 
carbonate,  (NH4)2CO„  with  a  large  excess  of  ammonium 
hydroxide. 

Dose,  20  to  40  m.  for  repeated,  60  to  90  m.  for 

single  administration. 


Action  and  Theeapeutics  of  Ammonium 
Cabbonate. 

The  external  and  internal  actions  of  the  car- 
bonate are  the  same  as  those  of  Liquor  Ammonife. 
It  is  not  used  externally,  but  Spiritus  Ammonias 
Aromaticus  is  inhaled  for  its  reflex  effects,  is 
taken  as  a  gastric  stimulant  and  carminative  in 
dyspepsia,  and  as  a  cardiac  and  general  stimulant 
in  syncope,  &c.  The  carbonate  is,  in  addition,  an 
excellent  expectorant,  stimulating  the  respiratory 
movements,  and  by  its  general  stimulating  effect 
aiding  the  expulsion  of  thick  mucus.  It  is  most 
used  for  bronchitis  in  children  and  the  aged.  It  is 
an  emetic  acting  directly  on  the  stomach. 
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Toxicology. 

Liquor  ammonite  and  the  carbonate  produce  symptoms  like 
other  alkalies,  but  are  more  corrosive.  The  air-passages  are 
often  inflamed,  and  the  inhalation  of  the  vapour  has  been 
known  to  kill  from  this  cause. 

Treatment  as  for  other  alkalies(s<?e  p.  136). 

4.  Ammonii  Cliloridum.— Ammonium  Chloride. 
NHjCl.    Synonym. — Sal  ammoniac. 

Source. — May  be  formed  by  neutralizing  a  crude  solution 
of  ammonia  or  ammonium  carbonate  with  hydrochloric  acid. 

Chabactees  Colourless  crystals,  volatile.    Solubility. — 

1  in  3  of  water. 

Impdbities  Chiefly  tarry  matters. 

Dose,  5  to  20  gv. 

Action  op  Ammonium  Chloride. 

Locally  applied  ammonium  chloride  increases 
the  secretion  of  mucous  membranes,  and  to  a  slight 
extent  it  does  the  same*  after  absorption.  It  is  said 
to  be  a  feeble  cholagogue,  diaphoretic,  and  diuretic. 
In  large  doses  it  has  the  same  action  on  the  heart, 
respiration,  and  nervous  system  as  ammonia. 

Therapeutics  op  Ammonium  Chloride. 
It  is  a  very  favourite  remedy  for  local  applica- 
tion, by  means  of  inhalation  of  the  vapour,  to 
increase  the  secretion  of  mucus  from  the  pharynx, 
Eustachian  tubes,  larynx,  trachea,  and  bronchi  in 
cases  of  chronic  pharyngitis,  otitis  media,  laryngitis, 
and  bronchitis.  Many  forms  of  apparatus  for  its 
inhalation  are  in  the  market.  In  most  of  them  it 
is  generated  by  the  action  of  hydrochloric  acid  on 
ammonia.  It  is  occasionally  given  by  the  mouth 
either  as  a  cholagogue,  gastric  stimulant,  diapho- 
retic, or  diuretic,  but  it  is  too  feeble  to  be  recom- 
mended, and  it  is  very  nasty  ;  the  taste  may  to  some 
extent  be  concealed  by  liquorice.  It  is  sometimes 
useful  in  chronic  bronchitis  with  much  expectoration, 
and  is  then  best  given  as  a  lozenge.  Some  authorities 
consider  it  a  specific  for  neuralgia.  It  is  not  a  general 
stimulant. 
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5.  Liquor  Ammoiiii  Acetatis.— Solution  of 
Ammonium  Acetate.   Synonym.— Minderer's  spirit. 

Source. — Ammonium  carbonate  1  oz.  is  dissolved  in 
water  10  fl.  oz.  The  solution  is  neutralized  with  acetic  acid, 
and  water  is  added  to  make  1  pint. 

Incompatibles.— Potash,  soda,  and  their  carbonates,  acids, 
lime  water,  salts  of  lead  and  silver.  Should  be  preserved  in 
green  glass  bottles. 

Dose,  2  to  6  fl.  dr. 

6.  Liquor  Ammoiiii  Citratis. — Solution  of 
Ammonium  Citrate. 

Source. — Dissolve  2|  oz.  of  citric  acid  in  12^  fl.  oz.  of 
water,  neutralize  with  ammonium  carbonate,  and  add  water  to 
make  1  pint.    Preserve  in  green  glass  bottles. 

Dose,  2  to  6  fl.  dr. 

Action  and  Thebapeutics  of  the  Ammonium 
Acetate  and  Citrate. 

These  are  mild  diaphoretics  and  diuretics  and 

are  used  only  for  these  effects.  They  probably 
act  in  both  cases  either  on  the  secretory  cells  or  the 
nerves  connected  with  them.  They  do  not  irritate 
the  kidneys,  but  increase  both  the  water  and  the 
solids  excreted.  They  are  employed  in  Bright's  disease 
as  diuretics,  and  in  febrile  conditions  as  diaphoretics. 

7.  Ammoiiii  Phosphas.—  Ammonium  Phosphate. 
(NH,)„HPO.,. 

Source. — Add  a  strong  solution  of  ammonia  to  dilute  phos- 
phoric acid.    H3PO,  +  2NH,HO  =  (NH4),HPO,  +  2H,0. 

Characters. — Transparent  colourless  prisms.  Solubi- 
lity.— 1  in  4  of  water. 

Dose,  5  to  20  gr. 

Action  and  Thebapeutics  op  Ammonium 
Phosphate. 

As  its  solution  is  capable  of  dissolving  a  con- 
siderable amount  of  uric  acid,  it  has  been  used 
for  gout,  and  also  to  prevent  the  precipitation  of  uric 
acid  when  there  is  a  tendency  to  the  formation  of 
uric  acid  calculi. 

L  2 
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8.  Ainnionii  Bcnzoas,  see  Acidum  Benzoicum. 

9.  Ainnionii  Broniidum,  sec  Bromine. 

LITHIUM. 

Symbol,  Li.    Atomic  weight,  6-97.    (Not  official.) 

1.  Lithii  Cartoonas. —Lithium  Carbonate.  Li2COa. 
Source. — Obtained  from  native  lithium  silicates. 
Characters. — A  white   powder,  or   minute  crystalline 

grains;  alkaline.    Solubility. — 1  in  70  of  water. 
Impurities. — Lime,  alumina. 
Dose,  2  to  5  gr. 

2.  Litliii  Citras.  —  Lithium  Citrate.  C,H,-OH 
(COOLi):,4H.,0. 

Souece. — Act  on  lithium  carbonate  with  citric  acid. 
Characters. — White,  crystalline  powder.  Solubility.— 
1  in  2  of  water. 

Dose,  5  to  10  gr. 

3.  Lrithii  Citras  Eflervesceiis.— Effervescent 
Lithium  Citrate. 

Source. — Mix  21  oz.  of  citric  acid  and  5  oz.  of  lithium 
citrate,  add  31  oz.  of  tartaric  acid  and  58  oz.  of  sodium  bicar- 
bonate. Triturate,  heat  at  210°  F.,  when  granular  dry  at 
120°  F. 

Dose,  60  to  120  gr. 

Action  of  Lithium  Salts. 

These  lithium  salts  are  converted  into  a  chloride 
in  the  stomach,  and  if  given  too  concentrated,  or  in 
too  large  doses,  cause  vomiting  and  diarrhoea,  due  to 
gastro-enteritis,  which  is  the  cause  of  death  in  animals 
poisoned  by  lithium.  The  gastro-enteritis  occurs  also 
if  lithium  is  given  subcutaneously,  the  drug  being 
then  partly  excreted  by  the  gastro-intestinal  mucous 
membrane.  However  given  it  is  excreted  chiefly  by 
the  urine,  and  to  a  less  extent  by  the  saliva.  Lithium 
salts  render  the  urine  alkaline,  and  are  in  virtue  of 
their  salt  action  diuretic.  Lithium  has  a  strong 
affinity  for  uric  acid,  and  the  lithium  biurate  formed 
is  readily  soluble,  but  lithium  biurate  is  only  formed 
from  concentrated  solutions  of  lithium  salts,  and 
hence  they  are  useless  as  solvents  of  uric  acid  in  man. 
They  are  general  depressants  to  muscular  issue,  but 
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in  this  respect  they  are  much  less  powerful  than 
potassium  salts. 

Thekapeutics  op  Lithium  Salts. 
Motion  of  the  carbonate  of  lithium  (4  gr.  to  I  n. 
oz.  of  water)  has  been  applied  externally  on  lint 
covered  with  gutta  percha  to  relieve  the  pain  of  gouty 
inflammation,  to  promote  the  healing  of  gouty  ulcers, 
and  to  aid  the  disappearance  of  tophi,  but  any  benefit 
that  may  follow  is  due  to  the  warmth  of  the  applica- 
tion, and  not  to  a  solvent  action  of  the  lithium  salt 
upon  the  uric  acid,  for  lithium  salts  cannot  be 
absorbed  through  the  skin.  Salts  of  lithium  have 
been  much  given  to  patients  suffering  from  acute  or 
chronic  gout,  uric  acid  calculus,  or  gravel,  but  in  the 
body  they  must  be  too  dilute  to  be  of  any  use  as  a 
solvent  of  uric  acid,  and  any  improvement  that  follows 
their  employment  might  equally  well  be  obtained  by 
distilled  water.  It  has  been  shown  that  the  addition 
of  medicinal  doses  of  lithium  salts  to  blood  serum 
does  not  increase  the  solubility  of  uric  acid  in  it. 
Lithium  salts  should  always  be  freely  diluted.  The 
citrate  has  the  advantage  of  greater  solubility.  Lithium 
salicylate  (dose,  7  to  15  grains)  is  recommended,  as 
salicylic  acid  increases  the  excretion  of  uric  acid. 


GROUP  III. 

METALS  OF  THE  ALKALINE  EARTHS 

AND  THEIR  ALLIES. 

Calcium,  Barium,  Strontium,  Magnesium,  Cerium. 

Of  these  Calcium,  Barium,  and  Strontium  are  metals  of 
the  alkaline  earths,  and  Magnesium  was  formerly  included 
among  them.  Cerium  is  so  unimportant  that  it  is  not 
worthy  of  separate  consideration,  and  is  placed  here  for  con- 
venience. 

CALCIUM. 

Symbol,  Ca.  Atomic  weight,  39-71.  (Not  official.) 
Calcium  Carbonate  is  phaimacopceial  in  two  forms. 
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1.  Creta  Pf  separata.— Prepared  Chalk.  CaCO 

_  Source.— Chalk  freed  from  impurities  by  elutriation  and 
drying. 

Characters.— White  friable  pieces  or  a  dull  white  powder. 
Insoluble  m  water. 

Incompatibles.— Acids  and  sulphates. 
Dose,  10  to  60  gr. 

Preparations. 

1.  Hydrargyrum  cum  Creta,  see  Hydrargyrum 

2.  Mistura  Cretse.— Prepared  chalk,  1 ;  traga- 
canth,  J- ;  sugar,  2  ;  cinnamon  water,  32. 

Dose,  i  to  1  fl.  oz. 

3.  Pulvis  Cretse  Aromaticus.— Prepared  chalk, 
11 ;  cinnamon,  4  ;  cloves,  1| ;  cardamom  seeds,  1 ; 
nutmeg,  3  ;  sugar,  25. 

Dose,  10  to  60  gr. 

4.  Pulvis  Cretse  Aromaticus  cum  Opio,  sec 

Opium. 

2.  Calcii  Carbonas  Prsecipitatus.— Precipi- 
tated Calcium  Carbonate.  GnCOv  Synonym.— Precipitated  chalk. 

Source.— Boil  together  solutions  of  calcium  chloride 
and  sodium  carbonate.    CaCl,  +  Na,C03  =  CaC03  +  2NaCl. 

Characters.— A  white  crystalline  powder  insoluble  in 
water. 

Impurities. — Chlorides,  alumina,  and  iron. 
Incompatibles. — Acids  and  sulphates. 
Dose,  10  to  60  gr. 

Contained  in  Trochiscus  Bismuthi  Compositus. 

Action  op  Calcium  Carbonate. 

External. — It  is  mildly  astringent  and  helps  to 
dry  moist  surfaces. 

Internal. — Stomach  and  Intestines.  —  Calcium 
carbonate  is  antacid.  It  is  a  mild  but  certain 
astringent.  How  it  acts  as  an  astringent  is  un- 
known. Very  nearly  all  of  any  calcium  salt  is 
excreted  unchanged  in  the  fseces. 

Absorption. — When  calcium  salts  are  taken,  small 
quantities  are  absorbed ;  most  of  that  absorbed  is 
excreted  by  the  epithelium  of  the  large  intestine,  the 
rest  by  the  kidneys  as  calcium  carbamate.  Calcium 
is  necessary  for  all  forms  of  protoplasm,  thus  many  . 
lowly  organisms  die  when  placed  in  water  from 
which  it  is  absent. 


CALCIUM  HYDROXIDE 


151 


Kidneys.— Because  certain  mineral  waters  con- 
taining bicarbonates  and  sulphate  of  calcium,  amongst 
other  salts,  have  been  used  successfully  m  cases  oi 
urinary  gravel  and  calculi,  it  has  been  asserted  that 
these  salts  are  diuretic,  and  solvent  for  uric  acid,  but  it 
is  more  likely  that  the  beneficial  effects  of  these  waters 
are  due  merely  to  the  large  amount  of  water  drunk  ; 
anyhow,  there  is  no  proof  that  it  is  due  to  the  salts. 
Such  waters  are  those  of  Contrexeville  and  Vittel. 

Therapeutics  of  Calcium  Carbonate. 

External.— Prepared  chalk  forms  an  excellent 
dusting  powder  for  moist  eczema. 

Internal. — Alimentary  canal. — Because  of  its 
mechanical  action  it  is  a  good  tooth  powder.  The 
following  is  a  good  formula:  Potassium  chlorate, 
40  gr. ;  powdered  hard  soap,  80  gr.  ;  carbolic  acid, 
20  gr.  ;  oil  of  cinnamon,  10  n\. ;  precipitated  calcium 
carbonate  to  1  oz.  Mistura  Creta3  and  Pulvis  Cretfe 
Aromaticus,  particularly  the  former,  are  very  valuable 
for  checking  mild  diarrhoea,  especially  in  children. 

Kidneys. — There  is  no  doubt  that  persons  passing 
gravel  or  urinary  calculi,  especially  if  composed  of  uric 
acid,  are  benefited  by  drinking  the  waters  of  Contrexe- 
ville and  Vittel.  They  should  be  taken  in  quantities 
of  3  to  6  pints  a  day  and  between  meals,  to  avoid 
the  large  amount  of  fluid  causing  indigestion.  At 
Contrexeville  the  great  bulk  is  drunk  before  breakfast. 

IS.  CJalx. — Lime.    Calcium  oxide.  CaO. 

Source. — Made  by  calcining  chalk,  limestone,  or  marble 
to  expel  carbonic  acid  gas. 

Characters. — Compact  masses  of  a  whitish  colour  which 
readily  absorb  water,  and  then  swell  and  crack,  with  great 
evolution  of  heat,  and  fall  into  a  powder  (slaked  lime). 

4.  Caleii  Hydras.— Calcium  Hydroxide.  Synonym. 
-Slaked  Lime.  Ca(OH),. 

Source. — Prepared  by  the  interaction  of  water  and  cal- 
cium oxide. 

Characters. — A  white,  strongly  alkaline  powder.  Solu- 
bility. -  1  in  900  of  cold  water  ;  if  sugar  be  added  1  in  60. 
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Impuuities.— Those  of 
Incompatibles. — Acids, 
tic. 


iii  Hydras  is  used  to  make  Extracturn  Ipecacuanh, 


Bose,  20  to  60  m. 

3.  Linimentum  Calcis.— Equal  parts  of  lime 
3r  and  olive  oil.  Lime  soap  or  calcium  oleate  is 
led. 

Carron  oil  is  composed  of  equal  parts  of  lime  water 
linseed  oil. 


Action  of  Lime  and  Slaked  Lime. 

t  External.— Slaked  lime  is  caustic.  Lime  water 
is  astringent. 

Internal.— Alimentary  tract— Lime  is  antacid. 
It  prevents  milk  from  forming  solid  bulky  curds  in 
the  stomach.  It  allays  vomiting,  and  is  an  antidote 
for  poisoning  by  mineral  acids,  oxalic  acid,  and  zinc 
chloride.    It  acts  as  a  mild  intestinal  astringent. 


External. — Slaked  lime,  employed  as  a  caustic, 
is_  usually  mixed  with  caustic  potash,  when  it  forms 
Vienna  paste,  used  to  destroy  warts  and  other  small 
growths.  Lime  water  applied  to  weeping  eczema 
is  especially  serviceable  if  mixed  with  glycerin. 
Linimentum  Calcis  is  very  valuable  for  burns. 

Internal. — Lime  water  is  much  used  to  mix  with 
milk  to  prevent  its  forming  thick  curds  in  the 


Preparations. 


Therapeutics. 
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stomach,  especially  when,  as  is  often  the  case  with 
children,  the  curds  cause  vomiting.  It  is  difficult  to 
understand  how  it  acts,  for  although  lime  water  con- 
tains so  little  lime  it  is  often  efficacious.  In  severe 
cases  of  infantile  vomiting,  equal  parts  of  milk  and 
lime  water  may  be  ordered.  If  it  is  undesirable  to 
dilute  the  milk  so  much,  the  saccharated  lime  water 
is  an  excellent  preparation.  Lime  water  will  check 
slight  diarrhoea.  It  is  a  useful  injection  for  thread- 
worms, for  leucorrhcea,  and  for  gleet. 

5.  Calcii  Pliosphas.  —  Calcium  Phosphate. 
Ca3(PO.,)2.    Synonym. — Phosphate  of  lime. 

Source. — Dissolve  bone  ash  (impure  Calcii  Phosphas) 
in  dilute  hydrochloric  acid  ;  add  the  liquid  to  a  diluted  solu- 
tion of  ammonia.  Wash  and  dry  the  precipitate.  Or  it  may 
be  made  by  the  interaction  of  calcium  chloride  and  sodium 
phosphate. 

Characters. — A  light  white  amorphous  powder,  insoluble 
in  water. 

Dose,  5  to  15  gr. 

It  is  contained  as  a  diluent  in  Pulvis  Antimonialis  and 
Extractum  Euonymi  Siccum. 

Preparation. 

Syrupus  Calcii  Lactophospliatis. — Precipi- 
tated calcium  carbonate,  2\  oz. ;  lactic  acid,  6  fl.  oz. ; 
concentrated  phosphoric  acid,  4^  fl.  oz. ;  refined  sugar, 
70  oz. ;  orange  flower  water  of  commerce  undiluted, 
2i  fl.  oz. ;  distilled  water  to  make  5  pints.  Contains 
calcium  phosphate,  about  1  in  40. 

Dose,  |  to  1  fl.  dr. 

Action  and  Therapeutics  of  Calcium 
Phosphate. 

Calcium  phosphate  is  a  most  important  con- 
stituent of  bones,  and  therefore  it  is  necessary  that 
food  should  contain  it.  If  not  the  bones  become 
soft.  Calcium  salts  are  abundant  in  milk,  yolk  of 
egg,  vegetables,  and  the  bones  that  carnivora  eat. 
They  are  absorbed  from  the  intestine,  and  excess  is 
excreted  into  the  intestine  and  passed  with  the  feces. 

Calcium  phosphate  has  been  given  for  rickets, 
and  for  the  anremia  and  feebleness  often  seen  in 
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young  children,  but  it  is  not  certain  that  it  does  any 
good ;  nor  indeed  is  it  likely  to,  for  in  rickets  the 
defect  is  not  a  lack  of  calcium  salts,  but  an  inability 
of  growing  bone  to  use  them.  It  may  be  given  to 
pregnant  and  suckling  women  in  order  to  provide  the 
child  with  sufficient  calcium  salts  for  its  bones. 

It  is  used  as  a  diluent  for  powders,  as  it  is  inert 
and  it  prevents  their  agglutination.  For  these 
reasons,  and  because  it  is  insoluble,  it  is  a  useful 
constituent  of  pills  containing  essential  oils. 

The  Syrupus  Calcii  Lactophosphatis  is  with 
many  a  favourite  preparation  for  phthisis  and  other 
conditions  of  anaemia  and  weakness. 

6.  Calx  Sulplmrata.— Sulphurated  Lime.  A  mix- 
ture containing  much  calcium  sulphate,  some  carbon,  and 
not  much  less  than  50  per  cent,  of  calcium  sulphide  CaS. 

Soubce.— Obtained  by  heating  a  mixture  of  calcium 
sulphate  and  wood  charcoal. 

Chabaotebb.— A  grey  white  powder,  with  a  peculiar  smell. 
Dose,  |  to  1  gr.  in  a  pill. 

Therapeutics  op  Calx  Sulphurata. 
It  has  been  given  internally  in  cases  of  suppura- 
tion, but  it  probably  has  no  influence  on  the  process. 
Lately  it  has  been  used  for  various  glandular  en- 
largements, and  also  for  inflammatory  processes 
induced  by  influenza. 

7.  Calcii  Chloi-idiiiu.  —  Calcium  Chloride, 
CaCL,,2(H,0). 

Soobce. — Obtained  by  neutralizing  hydrochloric  acid  with 
calcium  carbonate  and  evaporating. 

Characters. — White  masses,  having  a  great  aliinity  for 
water,  and  so  deliquescent  that  they  cannot  be  easily  weighed. 
The  drug  should  be  kept  in  solution.  Soluble  in  its  own  weight 
of  water. 

Dose,  5  to  15  gr. 

Therapeutics  of  Calcium  Chloride. 
Outside  the  body  calcium  salts  increase  the  rate 
of  coagulation  of  the  blood,  and  calcium  chloride 
has  therefore  been  recommended  for  haemoptysis  and 
other  forms  of  haemorrhage,  and  also  for  aneurysm, 
but  it  has  not  been  proved  to  be  of  much  service. 
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It  is,  however,  perhaps  useful  in  haemophilia.  As 
jaundiced  patients  often  bleed  profusely,  it  is  given 
before  operations  on  them.  Calcium  lactate  (dose, 
5  gr.)  may  also  be  used  to  increase  the  coagulability 
of  the  blood.  It  has  been  given  for  chilblains.  It  and 
the  chloride  are  both  nasty,  and  should  therefore  be 
given  with  liquorice  or  with  other  strong  flavouring 
agents. 

It  used  to  be  given  with  the  object  of  reducing 
enlarged  lymphatic  glands,  but  is  not  now  employed. 
§.  Calx  Chloriiiata,  see  Chlorine. 
9.  Calcii  Hypophosphis,  see  Phosphorus. 

BARIUM. 

Symbol,  Ba.    Atomic  weight,  136-4.    (Not  official.) 
Bai'ii  Chloridiuii.— Barium  Chloride.  BaCl,,2H,0. 
Characters. — Colourless,  translucent  tables. 
It  is  in  the  Appendix  of  the  Pharmacopoeia,  as  an  aqueous 
solution,  used  for  testing,  but  it  may  be  given  internally. 
Dose,  |  to  2  gr. 

Action. 

Barium  salts  cause  the  cardiac  contractions  to 
become  slower  and  more  forcible,  acting  like  digi- 
talis. The  blood-vessels  all  over  the  body,  includ- 
ing those  of  the  lungs,  are  constricted  by  direct 
action  on  their  muscle,  and  blood-pressure  rises  ; 
the  bronchioles  too  are  constricted.  The  plain  mus- 
cular fibres  of  the  intestine  may  be  excited,  and  then 
peristalsis  being  increased  diarrhcea  ensues.  In  these 
respects  barium  resembles  ergot  as  well  as  digitalis.  It 
acts  like  veratrine  when  applied  locally  to  voluntary 
muscles,  prolonging  the  contraction  ;  but  this  effect  is 
done  away  with  by  the  application  of  potassium  salts. 
Therapeutics. 

Barium  chloride  is  not  often  given,  but  it  has 
been  used  for  mitral  insufficiency  accompanied  by 
irregularity  of  the  heart,  for  haemorrhage,  and  as 
a  stimulant  in  atony  of  the  bladder  or  intestine. 
Formerly  it  was  given  in  nervous  diseases.  The 
waters  of  Llangammarch  wells  contain  6*7  grains 
per  gallon  of  barium  chloride,  and  have  been  used 
in  cardiac  cases. 
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Barium  Sulphide  (not  official),  from  £  to  3  parts, 
with  wheat  starch  3  parts,  made  into  a  cream  with  water 
spread  on  the  skin,  left  for  five  or  ten  minutes,  and  then  re- 
moved with  a  blunt  knife,  forms  a  good  depilatory. 

Toxicology. 

Poisonous  doses  of  barium  salts  cause  salivation,  thirst 
vomiting,  purging,  difficulty  of  breathing,  a  slow  pulse,  and! 
from  their  ultimate  action  on  the  spinal  cord,  paralysis  of  the 
limbs.    The  heart  is  arrested  in  systole. 

Strontium  Salts.  (Not  official.) 
The  bromide  (dose,  5  to  30  gr.)  is  given  for  epilepsy, 
and  is  said  to  be  less  depressant  than  the  bromides  of  sodium 
and  potassium.  The  lactate  (dose,  5  to  30  gr.)  is  said  to 
be  beneficial  in  parenchymatous  nephritis.  It  often  dimi- 
nishes the  amount  of  albumen.  Both  salts  are  easily  soluble 
in  water.    Strontium  salts  are  only  feebly  toxic. 

MAGNESIUM. 

Symbol,  Mg.    Atomic  weight,  24-18.    (Not  official.) 

1.  Magucsii  Sulphas.  —  Magnesium  Sulphate, 
MgS04,7H20.    Synonym.— Epsom  salts. 

Souece.— It  may  be  obtained  from  dolomite  (native  car- 
bonate of  calcium  and  magnesium),  or  magnesite  (native 
magnesium  carbonate),  by  the  action  of  sulphuric  acid. 
MgC03  +  H2SOl  =  MgSO,  +  H,0  +  C(X,  or  by  purifying  the 
native  sulphate. 

Chaeactebs — Minute  colourless  rhombic  prisms  very 
like  zinc  sulphate,  but  moister,  and  of  a  bitter  taste,  whilst 
that  of  the  zinc  salt  is  metallic.  Solubility. — 1  in  1  of  cold 
water. 

Incompatibles — Alkaline  carbonates,  phosphoric  acid, 
phosphates,  lime  water,  lead  acetate,  and  silver  nitrate. 
Impubities. — Lime  and  iron. 

Dose,  30  to  120  gr.  for  repeated  administration,  \  to 
5  oz.  for  single  administration. 

Preparation. 
Mistura     Semite    Composita.  —  Magnesium 
sulphate,  1  oz.  in  4  fl.  oz.    Sec  Senna. 

2.  Magnesii  Sulphas  Ellervescens.— Effer- 
vescing Magnesium  Sulphate. 

Soukce. — Dry  50  oz.  of  magnesium  sulphate  till  it  has 
lost  23  per  cent,  of  its  weight.  Then  mix  with  it  sodium 
bicarbonate,  36  oz. ;  tartaric  acid,  19  oz. ;  citric  acid,  12^  oz. ; 
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refined  sugar,  10§  oz.  Heat  the  mixture  till  it  aggregates,  and 
stir  till  it  assumes  a  granular  form. 

Characters  White  granules  which  effervesce  on  the 

addition  of  water. 

Dose,  60  to  240  gr.  for  repeated  administration  ;  for  a 
single  administration  §  to  1  oz.  in  3  to  6  fl.  oz.  of  water. 

3.  Magnesii  Carlbonas  Pomleiosus.— Heavy 
Magnesium  Carbonate.  (MgC03)31Mg(OH)2,4H20. 

Source. — Mix  strong  boiling  aqueous  solutions  of  mag- 
nesium sulphate  and  sodium  carbonate.  Evaporate.  4MgS04 
+  4Na.,C03  +  H.,0  =  (MgC03)a,Mg(OH2)2  +  4Na2S04  +  CO,. 

Characters.— A  white  granular  powder,  feebly  soluble  in 
water  ;  3^  times  as  heavy  as  the  light  carbonate. 

Impurities.— Lime,  sulphates. 

Dose,  5  to  30  gr.  for  repeated  administration,  30  to 
60  gr.  for  a  single  dose. 

Preparations. 

Liquor  Magnesii  Carbonatis.  Synonym  — 
Fluid  magnesia.  Carbonic  acid  gas  under  a  pressure 
of  three  atmospheres  is  passed  into  a  mixture  of  freshly 
prepared  magnesium  carbonate  and  distilled  water. 
It  is  kept  securely  corked.  Characters — A  clear  effer- 
vescing fluid,  containing  10  gr.  of  the  carbonate  in 
1  fl.  oz. 

Dose,  1  to  2  fl.  oz. 

Heavy  Magnesium  Carbonate  is  contained  in  Trochiscus 
Bismuthi  Compositus. 

4.  Iflagnesii  Carbonas  Levis.  —  Light 
Magnesium  Carbonate.  (MgC03)3,Mg(OH)2,4H20. 

Source. — Made  like  the  heavy  carbonate,  except  that  the 
solutions  are  mixed  cold  and  boiled  after  mixture. 

Characters. — A  very  light  white  powder.  Partly  amor- 
phous, with  slender  microscopic  prisms  intermixed.  Very 
insoluble. 

Dose,  5  to  30  gr.  for  repeated  administration ;  30  to 
60  gr.  for  a  single  dose. 

5.  Magnesia  Ponderosa.—  Heavy  Magnesia. 
MgO.  Synonyms. — Heavy  calcined  magnesia,  Heavy  mag- 
nesium oxide. 

Source. — Heat  the  heavy  carbonate  to  expel  the  CO.,. 

Characters — A  white  powder,  very  insoluble  in  water, 
3tj  times  as  heavy  as  the  light. 

Dose,  5  to  30  gr.  for  repeated  administration  ;  30  to 
60  gr.  for  a  single  dose. 
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6.  Magnesia    Levis — Light    Magnesia.  MgO 
Synonyms.— Light  calcined  magnesia,  Light  magnesium  oxide. 
Source.— Heat  the  light  carbonate  to  expel  the  CO.,. 
Oharactebs. — A  light  bulky  white  powder,  feebly  soluble. 

Dose,  5  to  30  gr.  for  repeated  administration  ;  30  to 
60  gr.  for  a  single  dose. 

Pulvis  Ehei  Compositus  contains  heavy  or  light  magnesia. 

Action  of  Magnesium  Salts. 
External. — None. 

Internal.— Stomach  and  Intestines. — Magnesia 
and  the  magnesium  carbonate  are  antacid,  acting  in 
many  ways  like  the  potassium  and  sodium  alkalies. 
The  carbonic  acid  given  off,  if  the  carbonate  has  been 
given,  is  sedative  to  the  stomach.  They  are  both 
decomposed  by  the  gastric  juice,  the  chloride,  lactate, 
and  bicarbonate  of  magnesium  being  formed.  These 
three  salts,  or  the  sulphate  if  that  has  been  taken, 
act  in  the  intestine  as  typical  saline  purgatives. 
The  sulphate  is  most  powerful  and  is  one  of  the  best 
of  saline  purgatives  for  the  intestinal  cells  having 
very  little  selective  action  for  either  ion,  the  drug 
acts  almost  entirely  by  osmosis  (see  p.  90). 

Blood  and  Urine. — Like  other  alkaline  remedies, 
these  magnesium  salts  increase  the  alkalinity  of  the 
blood,  alkalize  the  urine,  help  to  keep  uric  acid  in 
solution,  and  are  diuretic.  But  their  action  on  the 
blood  and  urine  is  feebler  than  that  of  salts  of 
potassium  and  sodium,  for  they  are  with  difficulty 
absorbed.  Large  doses  injected  into  the  blood  of 
animals  are  toxic,  killing  by  action  on  the  heart. 

Therapeutics  op  Magnesium  Salts. 
Internal. — Stomach. — Magnesia  and  the  carbo- 
nate are  mild  alkaline  remedies,  and  may  be  used 
in  the  same  class  of  cases  as  other  alkalies.  They 
form  insoluble  compounds  with  mineral  acids,  oxalic 
acid,  and  salts  of  mercury,  arsenic,  and  copper.  By 
alkalizing  the  gastric  contents  they  hinder  the 
absorption  of  alkaloids.     They  are  therefore  anti- 
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dotes  to  all  these  substances  ;  the  objection  to  them 
is  their  bulk.  Magnesia  is  to  be  preferred,  as  the 
carbonate  gives  off  carbonic  acid  gas.  They  must  be 
freely  given.  The  sulphate  is  an  antidote  to  lead 
and  barium  salts,  forming  insoluble  sulphates. 

Intestines.— The  magnesium  salts  are  very  com- 
mon purgatives.  Magnesia,  the  carbonate,  and  fluid 
magnesia  are  excellent  for  children.  The  sulphate  is 
one  of  our  best  saline  purgatives.  It  is  very  largely 
used,  especially  for  the  varieties  of  constipation  that 
are  associated  with  hepatic  disorder,  gout,  or  excessive 
uric  acid.  Its  use  is  then  spread  over  some  time,  and 
it  may  conveniently  be  taken  as  one  of  the  mineral 
waters  which  contain  it  and  sodium  sulphate  (see 
p.  139).  A  concentrated  solution,  causing  as  it  does 
a  greatly  increased  secretion  of  intestinal  fluid,  is  a 
useful  purge  for  dropsy  or  ascites. 

Blood  and  Kidneys. — So  little  of  these  salts  is 
absorbed,  that  they  are  only  to  be  given  for  their 
alkaline  effects  on  the  blood  and  urine  in  those  cases 
of  gout  and  uric  acid  gravel  in  which  potassium  or 
sodium  salts  cannot  be  borne. 

CERIUM. 

Symbol,  Ce.    Atomic  weight,  139-2.    (Not  official.) 

Cerii  Oxalas. — Cerium  Oxalate.  Ce2(C20.,)3)9KiO. 

Source — Precipitate  a  solution  of  an  oxalate  with  a 
soluble  salt  of  cerium. 

Characters. — A  white  granular  powder,  insoluble  in 
water. 

Impurities. — Lanthanum  oxalate,  didymium  oxalate. 
Dose,  2  to  10  gr. 

Therapeutics. 

It  is  given  empirically  for  vomiting,  especially 
that  of  pregnancy,  and  occasionally  with  benefit. 
No  physiological  action  is  known,  and  probably  no 
cerium  is  absorbed. 
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GROUP  IV. 

Plumbum,  Argentum,  Zincum,  Cuprum,  Bismuthum 
Aluminium.  ' 

The  pharmacopceial  salts  of  these  metals  are  powerful 
astringents  Many  of  them  have  some  salts  which  are 
emetics,  and  others  which,  when  applied  locally,  are  caustic. 

PLUMBUM. 

Lead.    Symbol,  Pb.    Atomic  weight,  205-35.  (Not  official.) 

-LithafeUm1bi  0xid,,lm--Le^  oxide.  PbO.  Synonym. 

Source.-  Made  by  roasting  lead  in  air. 

Characters.— Pale  brick-red  heavy  scales.  Insoluble  in 
water,  soluble  in  nitric  and  acetic  acids. 

Impurities.- Copper,  iron,  carbonates. 

Preparation. 

Emplastrum  Plumbi.— This  is  lead  oleate, 
and  is  sometimes  called  lead  soap.  Lead  oxide  is 
boiled  in  water  and  olive  oil  (glyceryl  oleate).    3PbO  + 

3,Hj?  +  VftP" 3  C'*H-  °J  =  3  (Pb  2 c-  H„0„),  lead 
oleate,  +2(C3H5,30H),  glycerin. 

Emplastrum  Plumbi  is  contained  in  Emplastra 

Hydrargyri,  Plumbi  Iodidi,  Eesinre,  and  Saponis. 

2.  Plumbi  Acetas — Lead  Acetate.  Pb(C„H:l02)„ 
3H20.    Synonym.—  Sugar  of  lead. 

Source— Dissolve  lead  oxide  or  lead  carbonate  in  acetic 
acid  and  water. 

Characters.— White  monoclinic  prisms,  slightly  efflores- 
cent and  of  a  sweet  taste.    Solubility.— 10  in  25  of  water. 

Incompatibles.— Hard  water,  mineral  acids  and  salts, 
alkalies,  lime  water,  potassium  iodide,  vegetable  astringents, 
preparations  of  opium,  and  albuminous  liquids. 

Impurity. — Lead  carbonate. 

Dose,  1  to  5  gr. 

Preparations. 

1.  Pilula  Plumbi  cum  Opio. — Lead  acetate, 
6  ;  opium,  1 ;  syrup  of  glucose,  |.     1  of  opium  in  8, 
Dose,  2  to  4  gr. 
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2  Suppositoria  Plumbi  Composita.  —  Lead 
acetate,  36;  opium,  12;  oil  of  theobroma,  132  To 
make  twelve  suppositories.    1  gr.  of  opium  in  each. 

3.  Ung-uentum  Plumbi  Acetatis.  —  Lead 
acetate,  20  gr. ;  white  paraffin  ointment,  1  oz. 

Preparations  made  from  the  Acetate  in  which  Lead 
exists  as  the  Subacetate,  Pb,0(C,H302).,. 

1.  Liquor  Plumbi  Subacetatis  Portia.— 

Strong  solution  of  lead  subacetate.  Synonym.— Goulard 
extract.  Lead  acetate,  5,  and  lead  oxide,  3£,  are 
boiled  together  in  water,  20.  A  dense,  clear,  colour- 
less liquid,  sweet  astringent  taste,  alkaline  reaction. 
Sp.  gr.  1-275.    Strength,  24  per  cent,  of  the  subacetate. 

2.  Liquor  Plumbi  Subacetatis  Dilufriis. 
Synonyms.— Goulard  water,  Goulard  lotion.  Liquor 
Plumbi  Subacetatis,  1  ;  alcohol  (90  per  cent.),  1  ; 
water,  78. 

3.  Glycerinum  Plumbi  Subacetatis. — Lead 
acetate,  5,  lead  oxide,  3|,  glycerin,  20,  and  water,  12, 
are  boiled  together. 

4.  Ungueiitum  Glycerini  Plumbi  Subace- 
tatis. —  Glycerinum  Plumbi  Subacetatis,  1,  white 
paraffin  ointment,  5. 

3.  Plumbi  Carbonas.— Lead  Carbonate  or  Lead 
Hydroxy-carbonate.  A  mixture  of  carbonate  and  hydrate. 
2(PbCCg,Pb(OH).,.  Synonym.— White  lead. 

Source. — Expose  lead  to  the  vapour  of  acetic  acid  and  to 
air  charged  with  carbonic  acid.  GPb  +  6HG,H30.,  +  30.,  +  2COa 
-  2(PbC03),Pb(OH)2  +  2H..0  +  3(Pb2C,H.jO,)-~ 

Characters. — A  heavy,  soft  white  powder,  insoluble  in 
water. 

Impurity. — Lime. 

Preparation. 

Ung-uentum  Plumbi  Carbonatis. — 1  with  10 
of  white  paraffin  ointment. 

4.  Plumbi  Iodidlim.— Lead  Iodide.  Pbl,. 
Source. — Mix  solutions  of  lead  nitrate  or  lead  acetate  and 

potassium  iodide  and  dry  the  precipitate. 

Characters. — Heavy  bright  yellow  powder  or  crystalline 
scales  almost  insoluble  in  water. 

M 
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Preparations. 

1.  Emplastrum  Plumtai  Iodidi.-Lead  Iodide, 
1  ;  resin,  1 ;  lead  plaster,  8. 

2.  Ungnentum  Flumbi  Iodidi.-l  with  10  of 
white  paralhn  ointment. 

Action  of  Lead  Salts. 
External.— The  action  of  lead  salts  on  the  un- 
broken skm,  if  they  have  any,  is  very  slight ;  but  when 
applied  to  the  abraded  skin,  to  sores  and  to  ulcers 
they  coagulate  the  albumen  of  the  discharge,  thus 
forming  a  protective  coat ;  they  coagulate  the  albu- 
men m  the  tissues  themselves ;  and  they  directly 
not  reflex  y,  contract  the  small  vessels  ;  for  these  three 
reasons  they  are  powerfully  astringent.    They  also 
soothe  pam,  and  are  therefore  excellent  local  sedatives 
It  is  obvious  that  substances  so  markedly  astringent 
will  be  haemostatics.    Any  salt  may  be  irritant  and 
caustic  if  enough  is  used  and  it  is  sufficiently  con- 
centrated. J 

Internal. — Lead  salts  act  on  mucous  membranes 
precisely  as  on  the  broken  skin,  and  are  therefore 
powerfully  astringent  and  hfemostatic  to  all  parts  of 
the  alimentary  canal,  from  the  mouth  downwards. 
In  the  stomach  they  are  converted  into  a  chloride. 
Lead  excites  tonic  contractions  of  un striped  muscle, 
hence  the  colic  and  abortion  caused  by  it.  (For 
other  actions  sea  Toxicology.) 

Therapeutics  op  Lead  Salts. 
External. — Lead  salts  are  applied  as  lotions  or 
ointments  in  many  conditions  for  which  an  astrin- 
gent, sedative  effect  is  desired,  as  in  weeping  eczema 
and  many  varieties  of  ulceration.  The  glycerin  of 
the  subacetate  diluted  fourfold  with  glycerin  or  milk 
is  very  useful  for  these  conditions.  The  lotions  may 
be  injected  in  vulvitis,  leucorrhoea,  gleet,  and  otor- 
rhea, but  should  not  be  applied  for  ulceration  of 
the  cornea,  lest  the  white  precipitate  formed  should 
lead  to  permanent  opacity.    Their  sedative  effect  is 
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well  seen  in  their  use  in  pruritus,  but  of  course  the 
cause  of  the  itching  should  if  possible  be  removed. 
The  Liquor  Plumbi  Subacetatis  Fortis  is  rarely  used, 
as  it  is  strong  enough  to  irritate  ;  the  dilute  form  is 
that  usually  employed  when  a  lotion  is  desired.  It  is 
often  applied  to  bruises  when  the  skin  is  unbroken, 
but  it  is  doubtful  if  it  is  absorbed.  The  ointment  of 
the  glycerinum  is  an  excellent  remedy,  and  a  lotion 
of  lead  and  opium  is  a  favourite  preparation.  It  may 
be  made  by  mixing  5  gr.  of  extract  of  opium  with  1  fl. 
oz.  of  Liquor  Plumbi  Subacetatis  Dilutus  and  1  fl.  oz. 
of  water.  Diachylon  ointment  consists  of  equal  parts 
of  lead  plaster  and  soft  paraffin  melted  together,  and 
mixed  with  an  equal  quantity  of  zinc  oleate  ointment 
and  mercuric  oleate  ointment  it  forms  a  transparent 
ointment  excellent  for  many  purposes. 

Internal. — The  chief  uses  of  lead  salts  (the 
acetate  is  the  only  one  given  internally)  areas  astrin- 
gents in  severe  diarrhoea,  such  as  that  of  typhoid 
fever,  and  as  haemostatics,  as  in  gastric  ulcer,  or  in 
haemorrhage  from  the  intestine,  especially  if  severe, 
as  in  typhoid  fever  or  tuberculosis.  For  these  pur- 
poses the  Pilula  Plumbi  c  Opio  is  very  valuable,  and 
the  suppositories  may  be  employed  for  rectal  haemor- 
rhage. Lead  salts  produce  marked  constipation. 
Other  drugs  are  generally  preferred,  but  the  sub- 
acetate  of  lead  may  be  used  as  a  gargle,  or  painted 
on  as  the  glycerinum  when  an  astringent  effect  on 
the  mouth  or  pharynx  is  desired. 

Toxicology. 

Acute  Lead  Poisoning. — As  when  applied  externally,  so 
when  taken  internally,  the  salts  of  lead,  if  concentrated,  are 
powerful  irritants.  Cases  of  acute  poisoning  are  rare.  The 
acetate  is  most  frequently  taken.  There  is  a  burning,  sweetish 
taste  in  the  mouth,  thirst,  vomiting,  abdominal  colic,  and  usually 
constipation,  but  if  the  bowels  are  open  the  freces  are  black  ; 
the  skin  is  cold,  and  there  is  collapse.  If  the  patient  live  long 
enough,  cramps  in  the  legs,  giddiness,  torpor,  coma,  and  con- 
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vulsions  are  present.  Post  mortem.— The  stomach  and  intes- 
tines show  signs  of  irritant  poisoning. 

Treatment.— Give  emetics  (see  p.  136),  or  wash  out  the 
stomach.  Give  sodium  or  magnesium  sulphate  to  form  an 
insoluble  sulphate,  and  to  open  the  bowels.  If  collapse  is  pre- 
sent, stimulants  and  warmth  should  be  used. 

Chronic  Lead  Poisoning.— This  is  so  common  that  it  is 
fully  described  in  text-books  on  medicine.  It  usually,  in  those 
who  work  in  lead,  occurs  because  they  will  not  wash  their 
hands  before  meals,  and  thus  they  impregnate  their  food 
Those  who  work  at  white-lead  factories  are  very  liable  to  it! 
It  has  also  occurred  in  many  ways  from  the  impregnation  of 
food  and  water  with  lead,  especially  from  the  storage  of  soft 
water  in  leaden  cisterns  and  pipes. 

Symptoms  —  The  earliest  are  constipation  and  intestinal 
colic.  Lead  is  certainly  absorbed,  for  it  circulates  in  the  blood 
and  is  excreted  by  the  bowel  and  kidneys.  It  is  supposed  to  be 
taken  up  as  an  albuminate,  but  it  cannot  exist  in  the  blood  as 
such,  for  it  would  be  precipitated  by  the  alkali  of  that  fluid. 
After  absorption  it  diminishes  the  amount  of  hemoglobin  and 
the  number  of  red  blood-corpuscles,  and  produces  a  sallow 
anaemia ;  it  checks  the  separation  of  urates  from  the  blood  and 
their  excretion  by  the  kidneys,  hence  gout  is  very  common  in 
those  poisoned  by  lead.  As  it  circulates  in  the  gums,  and 
the  lead-impregnated  plasma  bathes  their  epithelium,  through 
which  some  of  the  sulphur  in  the  food  and  in  the  tartar  of  the 
teeth  has  diffused,  a  lead  sulphide  is  precipitated  in  the  gums, 
and  forms  the  well-known  very  dark  blue  line  at  the  base  of 
the  teeth.  For  the  same  reason  a  blue  line  may  occasionally 
be  seen  round  the  anus,  and,  after  death,  deposits  of  pig- 
ment in  the  intestines.  Circulating  in  the  nervous  system, 
lead  very  often  produces  chronic  inflammation  of  the  peri- 
pheral nerves,  especially  those  supplying  the  extensors  of  the 
hand,  and  hence  wrist-drop  is  a  common  symptom  ;  but  any 
muscles,  and  sometimes  almost  all  the  muscles  of  the  body,  may 
be  paralysed  from  neuritis.  It  is  noteworthy  that  the  supinator 
longus  usually  escapes.  The  sensory  fibres  of  the  nerves  are  not 
often  affected,  hence  pain  and  anesthesia  are  rare  ;  but  pains, 
especially  round  the  joints,  may  occur.  In  exceptional  cases  the 
anterior  cornua  of  the  spinal  cord  waste,  and  lead  often  affects 
the  brain,  causing  saturnine  lunacy,  and  also  convulsions,  known 
as  saturnine  epilepsy.  Inflammation  of  the  optic  nerve,  or  optic 
neuritis,  sometimes  occurs,  leading  to  blindness,  which,  however, 
may  be  present  without  any  change  in  the  nerve.  The  kidneys 
are  often  the  seat  of  chronic  inflammation ;  whethertbisisdueto 
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the  passage  of  the  lead  through  them,  or  to  the  gout  caused  by 
the  lead,  is  an  open  question.  The  treatment  consists  chiefly 
in  avoidance  of  the  source  of  poisoning.  Potassium  iodide  is 
often  given,  as  it  is  supposed  to  increase  the  excretion  of  lead 
in  the  urine.  This  is  probably  incorrect.  Very  little  lead 
passes  out  by  the  urine  ;  most  leaves  the  body  by  the  faeces.  It 
is  said  also  to  be  excreted  in  the  bile,  sweat,  and  milk.  Tor  a 
clinical  account  of  the  symptoms  and  treatment  a  text-book  of 
medicine  must  be  consulted. 


AKGENTintl. 

Silver.    Symbol,  Ag.    Atomic  weight,  107-11.    (Not  official.) 

1.  Argenti  rVitras.  —  Silver  Nitrate.  AgNO.,. 
Synonym. — Lunar  caustic. 

Source  Obtained  by  the  interaction  of  silver  and  nitric 

acid. 

Characters.— Colourless,  tabular,  right  rhombic  crystals. 
Solubility.— 2  in  1  of  water.  Should  be  kept  in  the  dark,  as 
light  blackens  it. 

Incompatibles. — Alkalies  and  their  carbonates,  chlorides, 
acids  (except  nitric  and  acetic),  potassium  iodide,  solutions  of 
arsenic,  and  astringent  infusions. 

Impurities.— Other  nitrates. 

Dose,  i  to  i  gr.  in  a  pill  with  kaolin. 

2.  Argfeiiti  rVitras  Imluratus.  Synonym. — 
Toughened  caustic. 

Source. — Fuse  together  silver  nitrate,  19  parts,  and 
potassium  nitrate,  1  part,  and  pour  into  proper  moulds. 

Characters. — White  or  greyish-white  cylindrical  rods  or 
cones.    Freely  soluble  in  water. 

3.  Argent!  rVitras  Mitigntus.  Synonym.— 
Mitigated  caustic. 

Source. — It  is  a  mixture  made  by  fusing  together  one 
part  of  silver  nitrate  and  two  parts  of  potassium  nitrate. 
The  product  is  poured  into  moulds. 

Characters. — White  or  greyish-white  rods  or  cones. 
Freely  soluble  in  water. 

4.  Argcnti  Oxi«limi.— Silver  Oxide.  Ag.,0. 
Source. — Shake  a  solution  of  silver  nitrate  with  lime 

water.    2AgNO,  +  Ca(OH)2  =  Ag.,0  +  Ca(NO.,)2  +  11,0. 

Characters. — An  olive-brown  powder,  feebly  soluble  in 
water. 
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Incompatibler.  Chlorides  and  organic  substances,  espe- 
cially  creosote,  for  it  rapidly  oxidizes  them  and  forms  explosive 
compounds.  F 

Impubitt.— Metallic  silver. 

Dose,  |  to  2  gr.  in  a  pill  with  kaolin. 

Action  op  Silver  Salts. 

External.— The  action  of  silver  salts  is  very  like 
that  of  lead  salts,  but  they  are  more  powerful. 
Therefore  silver  nitrate  is  much  used  as  a  caustic, 
but  it  does  not  act  deeply  ;  it  is  consequently  an 
admirable  agent  when  we  wish  a  limited  caustic 
action  on  any  particular  part.  Lotions  of  it  may  be 
used  as  astringents,  but  tbey  are  not  so  useful  as 
lead  lotions,  for  they  are  more  irritating  and  cause 
pain.  Silver  salts,  like  lead  salts,  are  haemostatic, 
acting  in  precisely  the  same  way.  Weak  solutions 
of  the  nitrate  stimulate  to  healthier  action  indolent 
ulcers  and  other  inflamed  surfaces. 

Internal.— Silver  salts,  when  locally  applied  to 
the  mucous  membrane  of  the  mouth,  act  as  on  the 
abraded  skin.    In  the  stomach  the  nitrate  is  decom- 
posed, we  do  not  know  what  compound  is  formed, 
but  it  is  said  to  have  no  astringent  action.  Silver 
is  absorbed  from  the  alimentary  tract,  for  its  long- 
continued  use  leads  to  a  permanent  dark  bluish-slate 
colour  first  of  the  lips,  inside  of  the  cheeks,  gums, 
nostrils,  and  eyelids,  and  later  of  the  skin  (argyria). 
This  colour  is  due  to  the  deposition  of  minute 
granules  of  metallic  silver.     Very  little  is  known 
about  its  further  action.     In  acute  poisoning  severe 
vomiting  and  nervous  symptoms,  as  convulsions,  are 
met  with ;  the  chronic  form,  seen  more  often  when 
silver  was  frequently  prescribed  internally,  is  shown 
by  paralysis  like  that  due  to  lead,  albuminuria,  and 
the  discoloration  above  mentioned.    Some  is  passed 
in  the  faeces  as  the  sulphide  ;  some  is  deposited  in  the 
internal  organs,  especially  the  kidney. 
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Therapeutics  op  Silver  Salts. 

External.— Nitrate  of  silver  is  much  used  because 
it  is  from  its  limited  action  one  of  the  best  caustics, 
and  may  be  employed  to  destroy  warts  and  exuberant 
granulations,  or  to  apply  to  bites;  but  it  must  be 
remembered  that  it  is  no  use  when  an  extensive  or 
deep  action  is  required.  Because  of  its  combination 
of  an  irritant  stimulating  effect  with  an  astringent 
influence,  lotions  of  it,  of  generally  about  5  gr.  to  the 
fluid  ounce  of  water,  are  of  much  benefit  when  ap- 
plied as  a  paint  to  indolent  ulcers,  to  bedsores,  to  the 
affected  parts  in  chronic  pharyngitis  or  laryngitis, 
or  as  an  injection  in  gleet  or  inflammation  of  the 
os  uteri.  A  urethral  bougie  should  contain  £  gr. 
Weaker  solutions  (2  gr.  to  1  fl.  oz.)  are  employed 
for  granular  lids  and  various  forms  of  ophthalmia. 
Solutions  of  the  nitrate  will  sometimes  relieve  pru- 
ritus, and  may  be  applied  to  the  red  skin  of  a 
threatening  bedsore  ;  very  strong  solutions  have  been 
recommended  as  a  local  application  in  erysipelas. 
Tinea  tarsi  is  often  treated  by  the  application  of 
solid  silver  nitrate,  and  ulcers  of  the  mouth  and 
other  parts  may  be  touched  with  it.  It  is  an  excel- 
lent haemostatic  for  leech-bites.  It  is  also  applied 
to  smallpox  vesicles  to  prevent  pitting,  to  boils,  and 
to  the  uterus  in  chronic  cervical  catarrh.  Protargol, 
a  proteid  compound  containing  8  per  cent,  of  silver, 
easily  soluble  in  water,  is  used  as  an  injection  for 
gonorrhoea.  The  usual  strength  is  1  per  cent.  Largin 
is  a  somewhat  similar  silver-proteid  compound. 

Internal.— Silver  salts  are  not  much  used  inter- 
nally, and  their  continuous  employment  is  objec- 
tionable on  account  of  the  argyria  produced.  They 
were  formerly  often  given  in  nervous  diseases,  but 
there  is  no  evidence  that  they  did  any  good.  Although 
it  is  said  that  the  compound  of  silver  formed  in 
the  stomach  is  non-astringent,  nitrate  of  silver  will 
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cer  amly  check  severe  diarrhoea,  especially  that  of 
children.  Sixty  grams  of  nitrate  of  silver  dissolved  in 
three  pints  of  tepid  water,  and  injected  high  up  the 
rectum,have  been  used  with  great  benefit  in  dysentery. 

Zir*€UM. 

Zinc.    Symbol,  Zn.    Atomic  weight,  64-91.    (Not  official.) 
1.  Zinci  CMorid«m._Zinc  Chloride.  ZnCl 
bouKCE.— Zinc  chloride  is  prepared  by  the  interaction  of 
hydrochloric  acid  and  zinc. 

CHARACTERs  -Colourless  opaque  rods  or  tablets,  very 
deliquescent  and   caustic.     Solubility—lamely  soluble  in 
alcohol,  ether,  and  water  if  a  trace  of  acid  is  present 
Impurities.— Iron,  calcium,  and  sulphates. 

Preparation. 
Liquor  Zinci  Chloridi.— Treat  zinc  1  lb.  with 
hydrochloric  acid  44  fl.  oz.,  and  add  water.  Sp.  gr.  1-53. 

Action  op  Zinc  Chloride. 

External.— It  is  very  caustic,  penetrating  deeply, 
and  limited  in  its  effect  to  the  seat  of  application. 
It  is  strongly  antiseptic,  and  a  solution  of  it  of 
sp.  gr.  2-0,  known  as  Sir  Wm,  Burnett's  fluid,  is 
used  as  a  domestic  antiseptic. 

Internal,  see  Toxicology. 

Therapeutics  op  Zinc  Chloride. 
External.— It  is  used  as  a  powerful  caustic,  and 
is  often  made  into  sticks  with  plaster  of  Paris  to 
destroy  warts,  nam,  condylomata,  lupoid  patches, 
&c.  For  the  same  purposes  it  may  be  made  into  a 
paste  with  equal  parts  of  starch  or  flour.  Either  the 
liquor,  or  Burnett's  fluid,  may  be  employed  to  wash 
out  bed-pans,  closets,  &c,  but  chloride  of  zinc  is  not 
so  commonly  used  as  other  antiseptics.  It  is  not 
given  internally. 

Toxicology. 

Chloride  of  zinc  is  a  corrosive  irritant  poison,  causing  a 
sensation  of  burning  in  the  mouth  and  throat,  abdominal  pain, 
vomiting— the  vomit  containing  blood,  mucus,  and  shreds  of 
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mucous  membrane-violent  purging,  and  collapse.  Post 
mortem.- The  appearances  are  those  produced  by  an  acute 

im  treatment.— Wash  out  the  stomach,  or  give  emetics  (.sec 
p.  136),  and  then  demulcents  (see  also  p.  13G). 

2.  Zinci  Sulplias  Zinc  Sulphate.  ZnSO.„7H„0. 

Source.— Made  by  the  interaction  of  zinc  and  sulphuric 

aCld  Characters.— Minute  colourless  prisms,  very  like  sul- 
phate of  magnesium,  but  having  a  metallic  taste.  Solubi- 
lity.— 10  in  7  of  water. 

Impurities. — Lead,  iron,  copper,  arsenic. 

Incompatibles  Alkalies  and  their  carbonates,  lime 

water,  lead  acetate,  silver  nitrate,  astringent  vegetable  in- 
fusions or  decoctions,  and  milk. 

Dose,  1  to  3  gr.  (tonic)  ;  10  to  30  gr.  (emetic). 

Preparation. 
Unguentum  Zinci  Oleatis.  —  Dissolve  zinc 
sulphate,  2  oz.,  in  distilled  water  ;  also  dissolve^  4  oz. 
of  hard  soap  in  shavings  in  distilled  water.  Mix  the 
two  solutions.  Collect  the  zinc  oleate  ;  dry  it  and 
add  an  equal  weight  of  white  soft  paraffin. 

3.  Zinci  Carl»Oiias.  —  Zinc  Carbonate,  Zinc 
Hydroxycarbonate.  ZnC03(Zn2HO).Jl,0. 

Source. — Boil  together  solutions  of  zinc  sulphate  and 
sodium  carbonate.  3ZnS0.,  +  2H.20  +  3Na2CO,  =  ZnC03 
(Zn2HO)2  +  2C(X  +  3Na,SO,.    Dry  the  precipitated  zinc  salt. 

Characters.— A  white  tasteless  powder,  insoluble  in 
water.    Similar  in  constitution  to  magnesium  carbonate. 

Impurities.—  Sulphates,  chlorides,  copper. 

Dose,  1  to  3  gr.  (tonic) ;  10  to  30  gr.  (emetic). 

Rarely  used  except  to  make  the  oxide  and  the  acetate. 

4.  Zinci  Oxidiim.— Zinc  Oxide.  ZnO. 

Source.  — Prepared  by  heating  the  carbonate  to  redness 
in  a  crucible,  or  from  metallic  zinc  by  combustion. 

Characters.— A  soft,  nearly  white,  tasteless  powder, 
insoluble  in  water. 

Impurities. — The  carbonate  and  its  impurities. 

Dose,  3  to  10  gr. 

Preparation. 

Unguentum  Zinci. — Zinc  oxide,  3  ;  benzoated 
lard,  17. 
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5.  Zinci  Acetas.— Zinc  Acetate.  Zn(C.,IT,0  )  3H  0 
bouECE     Dissolve  the  zinc  carbonate  in  acetic  add  and 

water,  andboil.  ZnC03(Zn2HO)2,H20  +  6C2HA  =  3Zn*C  H  S 
+  bH,0  +  CO.,.    Zmc  acetate  crystallizes  out.  ' 

Chahactbbs.  ■■Thin,  translucent,  colourless,  crystalline 
plates  with  a  pearly  lustre  and  a  sharp  taste.  Sohibility.- 
10  in  2o  of  water.  J 

Impueities.— Those  of  the  carbonate. 

Incompatibles.    The  same  as  of  the  sulphate 

Dose,  1  to  2  gv. 

6.  Zinci  Sulphocarbolas,  see  Acidum  Car- 
bohcum. 

7.  Zinci  Valerianae,  see  Valeriana  Ehizoma. 

Action  op  Zinc  Sulphate,  Carbonate,  Oxide, 
Oleate,  and  Acetate. 
External.— These  salts,  when  applied  to  the 
broken  skin  or  an  ulcerated  surface,  are  all  astrin- 
gents, acting  by  precipitating  the  albumen  in  the 
discharge  and  also  that  in  the  tissues.  Thus  they 
resemble  lead  and  silver  salts,  but  as  a  whole  they 
are  less  powerfully  astringent.  The  most  active  of 
them  are  the  sulphate  and  acetate,  whilst  the  car- 
bonate and  oxide  are  very  weak.  All  these  zinc  salts 
are  mild  haemostatics. 

Internal. — Alimentary  canal. — They  all  have  an 
astringent  effect  on  the  gastric  and  intestinal  mucous 
membranes.  The  sulphate,  and  to  a  less  degree  the 
carbonate,  in  doses  of  about  20  grains  are  prompt 
emetics.  They  act  directly  on  the  stomach,  and  have 
the  advantage  of  producing  very  little  depression. 

Bemote  effects. — Very  little  is  known  about  the 
remote  action  of  zinc  salts,  nor  do  we  know  how 
they  act  on  the  blood.  It  has  been  stated  that  they 
are  depressant  to  the  nervous  system  as  a  whole,  and 
that  they  act  as  remote  astringents,  and  will  there- 
fore arrest  haemorrhage  from  the  uterus,  kidneys,  &c, 
but  this  statement  is  probably  incorrect.  The  pro- 
longed administration  of  zinc  salts  causes  symptoms 
like  those  of  lead  poisoning.   Probably  the  symptoms 
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of  which  those  who  work  with  zinc  sometimes  com- 
plain are  due  to  arsenic  and  other  metals  which 
contaminate  compounds  of  zinc. 

Therapeutics  op  Zinc  Sulphate,  Carbonate, 
Oxide,  Oleate,  and  Acetate. 
External.— A  solution  of  the  sulphate,  generally 
about  2  gr.  to  1  fl.  oz.,  usually  coloured  red  with  com- 
pound tincture  of  lavender,  and  then  called  Lotio 
Rubra,  is  very  often  applied  for  its  astringent  effect  to 
all  sorts  of  raw  surfaces  and  ulcers,  and  as  an  injection 
in  gonorrhoea,  leucorrhcea,  vulvitis,  or  otitis.  Plain 
solutions  of  this  strength  may  be  applied  to  the  eye 
for  conjunctivitis.  A  urethral  bougie  should  contain 
a  grain  ;  sometimes  a  grain  of  the  alcoholic  extract 
of  belladonna  is  added.  The  oleate  is  an  excellent  ap- 
plication to  sores  and  ulcers  when  a  less  astringent 
preparation  is  required ;  and  the  oxide  and  carbo- 
nate, either  dusted  on  the  parts  or  used  as  an  oint- 
ment, are  in  constant  use  for  cases  in  which  only  a 
mild  astringent  effect  is  desirable.  An  ointment, 
often  known  as  Unguentum  Metallorum,  consists 
of  equal  parts  of  ointments  of  zinc  oxide,  lead  ace- 
tate, and  dilute  mercuric  nitrate.  This  is  a  very 
good  application  for  many  varieties  of  eczema,  sores, 
and  ulcers.  Equal  parts  of  zinc  oleate,  mercuric 
oleate,  and  diachylon  ointment  (p.  163)  form  an 
ointment  which  has  the  great  advantage  of  being 
transparent,  and  therefore  the  progress  of  the  disease 
can  be  observed  without  washing  off  the  ointment. 
Calamine  (impure  zinc  carbonate)  is  an  excellent 
slight  astringent  for  skin  diseases.  An  ointment  (1  to  5 
of  benzoated  lard)  and  a  lotion  (prepared  calamine, 
15  gr. ;  zinc  oxide,  15  gr. ;  lime  water,  80  ;  glycerin, 
20  ttj, ;  water,  1  fl.  oz.)  are  good  preparations.  The  fol- 
lowing sometimes  succeeds  in  pruritus':  Zinc  oxide, 
150  gr. ;  gelatin,  120  gr. ;  glycerin,  6  5  ;  water  to  6  § . 
The  jelly  to  be  melted  when  used,  and  applied  with  a 
brush,  and  then  covered  with  cotton  wool. 
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Internal — Alimentary  canal— On  account  of 
their  disagreeable  taste,  solutions  of  zinc  salts  are 
not  used  as  astringents  to  the  mouth.  Small  doses 
of  the  oxide  or  sulphate  may  be  given  as  astringents 
m  diarrhoea.  The  sulphate  is  a  very  good  emetic  for 
cases  of  poisoning,  for  it  acts  promptly  without 
causing  much  nausea  and  hardly  any  depression. 
It  is  occasionally  given  as  an  emetic  to  children 
suffering  from  laryngitis  or  bronchitis. 

Bemote  effects — Because  it  is  believed  to  act  as 
a  depressant  to  the  nervous  system,  zinc  sulphate 
has  been  given  in  hysteria,  epilepsy,  whooping- 
cough,  and  chorea  in  doses  of  1  to  3  grains  thrice  a 
day.  It  has  been  prescribed  much  for  chorea,  but 
often  its  effect  is  so  slow  that  it  is  difficult  to  prove 
that  the  patient  would  not  have  improved  quite  as 
rapidly  without  any  drug.  It  is  usually  said  to  be 
a  tonic,  but  there  is  no  trustworthy  evidence  for 
this  statement.  The  oxide  given  internally  will 
occasionally  check  the  night-sweats  of  phthisis. 

CUPRUM. 

Copper.  Symbol,  Cu.  Atomic  weight,  03-12.   (Not  official.) 

Cupri  Sulphas.— Copper  Sulphate.  CuSO„5H.,0. 
Synonyms.— Blue  vitriol ;  Bluestone  ;  Cupric  sulphate. 

Source.— Obtained  by  the  interaction  of  water,  cupric 
oxide  or  copper  and  sulphuric  acid. 

Characters.— Deep  blue  crystals  in  triclinic  prisms.  Taste, 
styptic.  Solubility. — 1  in  3-5  of  water.  Solution  strongly  acid. 

Impurity. — Iron. 

Incompatibles. — Alkalies  and  their  carbonates,  lime  water, 
mineral  salts  (except  sulphates),  iodides,  and  most  vegetable 
astringents. 

Dose,  |  to  2  gr.  (astringent) ;  5  to  10  gr.  (emetic). 

Action  of  Copper  Sulphate. 

External. — In  the  solid  form  this  salt  is,  when 
applied  to  raw  surfaces,  a  powerful  caustic.  In 
dilute  solutions  it  is  astringent,  acting  like  zinc 
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sulphate,  but  more  powerfully.  Copper  salts  are 
strongly  antiseptic. 

Internal.— Alimentary  canal— Here  also,  it  very 
concentrated  or  given  in  large  doses,  copper  sulphate 
is  an  acute  caustic  irritant,  but  poisoning  by  it 
is  very  rare.  In  medicinal  doses  it  is  strongly 
astringent.  Five  to  ten  grains  of  the  sulphate  form 
a  powerful  emetic,  acting  directly  on  the  stomach. 
As  it  is  more  irritating  than  zinc  sulphate,  it  acts 
more  readily,  but  it  has  the  disadvantage  that,  if  it 
fails  to  act,  the  stomach  must  be  promptly  emptied 
by  some  other  means,  for  if  not  the  copper  sulphate 
will  cause  inflammation  of  it. 

Bcmotc  effects.— Copper  salts  are  slowly  absorbed, 
and  copper  is  chiefly  re-excreted  by  the  liver  in  the 
bile. 

Therapeutics  op  Copper  Sulphate. 
External.— The  sulphate  is  applied  as  a  caustic 
to  reduce  exuberant  granulations,  and  is  used  for 
tinea  tarsi,  being  rubbed  on  the  edges  of  the  lids  ; 
as  it  is  milder  than  nitrate  of  silver,  it  causes  less 
pain.  The  "  lapis  divinus,"  which  is  often  used  for 
this  last  purpose,  consists  of  copper  sulphate  3  oz., 
potassium  nitrate  3  oz.,  alum  3  oz.,  camphor 
GO  gr.  The  first  three  are  fused  together.  The 
camphor  is  added,  and  the  mass  is  cast  into  cy- 
lindrical moulds.  Lotions  of  copper  sulphate, 
usually  about  2  gr.  to  1  fl.  oz.,  may  be  applied  as 
astringents  for  just  the  same  purposes  as  lotions  of 
zinc  sulphate  ;  but  it  must  be  remembered  that  they 
are  more  powerful.  This  is  the  usual  strength  for 
solutions  which  are  to  be  dropped  into  the  eye. 
Rather  stronger  solutions  are  mild  haemostatics. 

Copper  oleate  made,  with  lanolin,  into  an  oint- 
ment of  a  strength  of  10  to  20  per  cent,  is  an  excel- 
lent parasiticide  for  ringworm. 

Internal. — In  small  doses  copper  sulphate  is 
valuable  for  severe  diarrhoea  ;  usually  it  is  given  by 
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the  mouth  in  the  form  of  a  pill,  but  it  may  be  given 
as  a  rectal  mjeo  ion.    It  is  a  rapid  emetic!  an/ma? 
be  employed  m  laryngitis  and  bronchitis  in  children7 
and  meases  of  narcotic  poisoning,  for  which  it  is 
useful  on  account  of  its  prompt  action.    It  is  part 
cularly  serviceable  m  phosphorus  poisoning,  for  if  it 
is  used  copper  is  deposited  on  the  phosphorus  ren- 
dering it  inert.    It  is  usual  to  give  three  or  our 
grains  of  the  sulphate  in  water  every  few  minutes 
till  vomiting  takes  place.    After  emetic  doses  of 
copper  sulphate  there  is  generally  only  one  act  of 
vomiting,  but  by  that  the  stomach  is  completely 
emptied     Very  little  is  known  about  the  i emote 
action  of  salts  of  copper,  but  it  was  formerly  stated 
that  the  sulphate  would  cure  chlorosis. 

Toxicology. 

In  sufficient  doses  salts  of  copper  are  violent  gastro- 
intestinal irritants,  but  acute  poisoning  is  very  rare 

Copper  may  be  taken  in  very  small  quantities  for  a  long 
time  without  producing  any  ill-effects,  for  many  persons 
habitually  consume  without  harm,  preserved  vegetables,  the 
green  colour  of  which  is  due  to  preparation  with  copper 

it  has  been  thought  that  coppersmiths  are  particularly 
liable  to  phthisis,  but  they  are  not  more  prone  to  it  than  the 
followers  of  other  dusty  trades.  Workers  in  brass  may  suffer 
from  anaemia,  a  green  line  on  and  at  the  bases  of  the  teeth 
wasting,  weakness,  dyspepsia,  tremors,  headache,  vague  pains 
pharyngeal  and  laryngeal  catarrh  with  occasional  hemoptysis 
and  aphonia,  and  profuse  secretion  of  sweat  which  may  be 
green.  These  symptoms  are  thought  to  be  due  to  the  copper 
contained  m  brass.  Sometimes  colic  is  due  to  the  contamina- 
tion of  copper  and  brass  by  lead. 

BISMUTIIUM. 

Bismuth.    Symbol,  Bi.    Atomic  weight,  207'3.    (Not  official.) 

i.  -BisiiiuUii  Caj-b©lliis.— Bismuth  Oxycarbonate. 
2(Bi,,0,COJ),H.,0.  J 

Souhoe.— It  may  be  prepared  by  the  interaction  of  bis- 
muth nitrate  and  ammonium  carbonate. 

Characteks.— A  heavy  white  powder,  insoluble  in  water. 

Impurities — As  of  the  subnitrate. 

Dose,  5  to  20  gv. 
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Preparation. 

Trochiscus  Bismuthi  Compositus.— Bismuth 
oxycarbonate,  2  gr. ;  heavy  magnesium  carbonate,  2  gr. ; 
precipitated  calcium  carbonate,  4  gr. ;  and  a  rose  basis. 

2.  Bismuthi  Suunitras.— Bismuth  Oxynitrate. 
BiONO„H,0. 

Soubce.— Prepared  by  the  interaction  of  bismuth  nitrate 
and  water. 

Characters.— A  heavy  white  powder  in  minute  crystalline 
scales.    Insoluble  in  water,  but  soluble  in  dilute  nitric  acid. 

Incompatibees. — It  always  contains  a  little  free  acid,  and 
hence  leads  to  the  liberation  of  carbonic  acid  gas  from  bicar- 
bonate of  sodium,  or  if  prescribed  with  potassium  iodide  leads 
to  the  liberation  of  iodine.  Bismuth  salts  form  tannate  of 
bismuth  when  prescribed  with  substances  containing  tannin. 

Impurities  Lead,  arsenic,  tellurium,  chlorides,  nitrates. 

Dose,  5  to20gr. 

Preparation. 
Liquor   Bismuthi    et   Ammonii  Citratis. 

Synonym. — Liquor  Bismuthi.  Dissolve  613  gr.  of  bis- 
muth oxynitrate  in  1  fl.  oz.  of  nitric  acid  diluted  with 
water.  Add  613  gr.  of  potassium  citrate  and  175  gr.  of 
potassium  carbonate  with  a  little  water  ;  heat  to  212°  ¥. 
Dissolve  the  precipitate  in  ammonia  and  add  water  to 
make  a  pint.  Contains  3  gr.  of  bismuth  oxide  to  1  fl.  dr. 
Dose,  |  to  1  fl.  dr. 

3.  Bismuthi  Oxidum.— Bismuth  Oxide.  Bi,Oa.  ' 
Source. — Boil  the  oxynitrate  in  a  solution  of  soda  and  dry 

the  precipitate.    2BiON03  +  2NaHO=Bi.,03  +  2NaNO,,  +  H:!0. 

Characters. — A  dull  heavy  brownish-yellow  powder,  in- 
soluble in  water,  soluble  in  nitric  acid  and  water. 

Dose,  5  to  20  gr. 

4.  Bismuthi  Salicylas.— Bismuth  Salicylate  or 
Bismuth  Oxysalicylate,  C(iH,.OH.COO.BiO,  may  be  prepared 
by  the  interaction  of  bismuth  nitrate  and  sodium  salicylate. 

Characters  and  Tests. — A  white  or  nearly  white  heavy 
amorphous  powder  insoluble  in  water,  alcohol,  and  glycerin. 
It  gives  the  reactions  for  bismuth  and  a  violet  colour  with 
ferric  chloride. 

Dose,  5  to  20  gr. 

Action  op  Bismuth  Salts. 
External.— Salts  of  bismuth  have  no  action  on 
the  unbroken  skin.    Dusted  on  a  raw  surface  they 
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form  a  protecting  coat,  are  germicidal,  and  are  very 
mildly  astringent. 

Internal. — If  large  doses  of  salts  of  bismuth  are 
injected  under  the  skin  of  animals,  or  if  large  doses 
of  soluble  salts  are  given  to  them  by  the  mouth, 
they  produce  effects  as  severe  as  those  due  to  anti- 
mony.   The  chief  are  gastro-intestinal  irritation  and 
fatty  degeneration,  and  it  is  stated  that  some  very 
susceptible  persons  may  be  poisoned  by  large  doses 
by  the  mouth  of  insoluble  salts  ;  but,  as  a  rule,  any 
symptoms  of  gastro-intestinal  irritation  caused  by 
the  insoluble  salts  of  bismuth  are  due  to  the  arsenic 
with  which  bismuth  salts  may  be  contaminated. 
When  pure,  it  is  probable  that  these  salts,  like  any 
bland  heavy  powder,  act  chiefly  as  protectives  to 
the  gastro-intestinal  mucous  membrane.   They  have 
an  astringent  action,  diminishing  secretion,  and  are 
gastro-intestinal  antiseptics.    The  subnitrate  is  be- 
lieved to  be  the  most  powerful  in  the  last  direction 
because  in  contact  with  water  it  tends  to  split  up 
into  bismuth  oxide  and  nitric  acid,  and  in  the 
intestine  bismuth  sulphide  is  formed,  and  nitrous 
vapours,  which  are  antiseptic,  are  liberated,  but  it 
may  be  that  it  acts  as  an  oxygen  carrier  like  arsenic, 
for  the  oxide  certainly  appears  to  act  in  this  way. 
Bismuth  is  very  slowly  absorbed  and  excreted  chiefly 
in  the  urine,  and  it  may  be  found  in  the  liver,  kid- 
neys, spleen,  and  nervous  system.    Nothing  certain 
is  known  of  any  remote  effects.    Bismuth  leaves 
the  rectum  as  the  sulphide,  and  colours  the  fasces 
black.    It  may  cause  a  purplish  line  on  the  gums. 
The  breath  of  persons  taking  salts  of  bismuth  occa- 
sionally has  an  odour  like  onions.    This  is  due  to 
the  contamination  of  the  bismuth  with  minute  traces 
of  tellurium. 

Therapeutics  op  Bismuth  Salts. 

External. — Salts  of  bismuth  may  be  dusted  on 
sores  as  protectives  and  mild  astringents ;  for  this 
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purpose  the  oxychloride  much  used  as  a  cosmetic 
(blanc  de  perle)  is  the  best.  The  following  is  a  good 
bismuth  ointment: — Bismuth  oxide  1  part,  and  oleic 
acid  8  parts,  stirred  in  with  3  parts  of  white  wax 
liquefied  by  heat,  with  9  parts  of  soft  paraffin.  The 
subnitrate  is  sometimes  snuffed  up  the  nose  during 
a  cold,  and  suspended  in  mucilage  it  may  be  used  as 
an  injection  for  gonorrhoea  or  leueorrhcea.  Dermatol, 
which  is  bismuth  subgallate,  has  been  employed  as 
an  ointment  and  dusting  powder. 

Internal. — The  subnitrate  and  the  carbonate 
are  chiefly  employed,  and  they  seem  to  be  more  effi- 
cient than  the  soluble  preparations.  They  must  be 
suspended,  preferably  by  means  of  compound  traga- 
canth  powder  (not  acacia,  for  with  this  a  compact 
mass  is  formed  at  the  bottom  of  the  bottle) ;  given 
thus  they  are  more  efficacious  than  as  a  lozenge. 
It  is  not  known  how  the  effect  is  produced,  but 
either  of  these  salts  is  remarkably  efficient  in  re- 
moving gastric  pain,  whether  due  to  ulcer  or  to 
gastritis,  or  even  when  no  cause  can  be  detected. 
The  usual  dose  is  10  or  20  gr.  Both  these  drugs 
will  often  stop  vomiting  due  to  gastritis,  gastric 
ulcer,  chloroform,  pregnancy,  or  indeed  any  other 
cause.  For  their  astringent  action  they  are  given 
in  diarrhoea,  doses  of  60  gr.  being  administered 
without  any  ill  effect,  and  some  believe  that  part  of 
the  benefit  is  due  to  the  antiseptic  action  of  bismuth 
salts.  They  appear  sometimes  to  check  the  severe 
diarrhoea  of  tuberculous  ulceration  of  the  bowel 
Their  efficacy  as  gastric  anodynes  and  as  gastric 
astringents  is  much  increased  by  combination  with 
a  little  morphine,  and  if  given  as  gastric  sedatives 
tne  addition  of  sodium  bicarbonate  as  well  as  the 
morphine  is  an  advantage.  In  such  a  prescription 
the  bismuth  carbonate  is  preferable  to  the  sub- 
nitrate, for  the  latter  may  act  on  the  sodium  car- 
bonate and  lead  to  the  production  of  sufficient 
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carbonic  acid  to  drive  the  cork  out  of  the  bottle 
Many  think  the  insoluble  oxychloride  (dose,  5  to 
20  gr.)  a  more  useful  preparation  than  the  subnitrate 
or  the  carbonate. 

The  salicylate  has  been  largely  used  in  various 
gastric  affections.  It  is  supposed  to  combine  the 
virtues  of  bismuth  salts  with  the  antiseptic  actions 
of  salicylic  acid.  It  easily  splits  up,  and  is  therefore 
best  given  in  cachets,  but  the  following  is  a  useful 
prescription  for  summer  diarrhoea  and  cholera  :— 
Salicylate  of  bismuth,  5  gr. ;  compound  powder  of 
cinnamon,  7\  gr. ;  compound  tincture  of  chloroform 
(B.  P.  1885),  20  m ;  aromatic  spirit  of  ammonia, 
20  ni ;  essence  of  peppermint,  10  m  ]  chalk  mixture 
to  1  fl.  oz.    To  be  taken  every  three  or  four  hours. 

ALUMINIUM. 

Symbol,  Al.    Atomic  weight,  2G"9.    (Not  official.) 

1.  Alimien.— Alum.    A  sulphate  of  aluminium  an 
potassium  (potassium  alum),  AL(SO.^,K,SO.,,24H.,0,  or  a 
sulphate  of  aluminium  and  ammonium  (ammonium  alum), 
Al,(SO,)„(NH,)2SO„24H,0. 

Source. — Made  by  the  combination  of  aluminium  sul- 
phate with  potassium  sulphate  or  with  ammonium  sulphate. 

Characters.- — Very  acid,  regular  octahedral  crystals, 
transparent,  colourless,  and  with  a  sweetish  astringent  taste. 
Solubility. — 1  in  10  of  cold  water  ;  1  in  4  of  glycerin. 

Incompatibles. — Alkalies,  lime,  salts  of  lead,  mercury, 
and  iron,  tartrates,  and  tannic  acid. 

Impurities. — Iron  sulphate  and  silicates. 

Dose,  5  to  10  gr. 

Preparation. 

Glycerinum  Aluminis. — Alum,  1 ;    Di  led 
water,  §  ;  glycerin,  6. 

2.  Aliimen  Exsiccatuui.— Exsiccated  alum. 
Source.— Heat  potassium  alum  to  not  above  400°  F.  till 

no  more  aqueous  vapour  is  given  off.  It  contains  45  per  c  ent. 
less  water  than  alum. 
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Characters.— A  white  powder  or  spongy  masses.  Solu- 
bility—Slowly  but  completely  soluble  in  water. 

3.  Kaolimuii.— Kaolin. 

A  native  aluminium  silicate  powdered  and  freed  from 
gritty  particles. 

Character. — A  soft  white  powder.  Solubility—  Neither 
in  water  nor  dilute  acids. 

It  is  contained  in  Pilula  Phosphori. 


Action  op  Alum. 

External. — It  has  no  action  on  the  unbroken 
skin,  but  coagulates  the  albumen  of  the  discharges 
from  ulcers,  sores,  &c,  and  thus  forms  a  protecting 
covering  to  the  parts,  and  acts  as  an  efficient 
astringent.  The  albumen  in  the  tissues  themselves 
is  coagulated  also.  This  coagulated  albumen  will 
compress  and  occlude  the  vessels,  and  thus  alum  is 
haemostatic.  Dried  alum  absorbs  water,  and  there- 
fore its  solid  form  is  mildly  caustic. 

Internal. — Alimentary  tract. — Alum  is  an  ex- 
cellent astringent  for  the  mouth,  stomach,  and  intes- 
tines, and  will  cause  constipation.  In  large  doses  it 
is  emetic,  acting  directly  on  the  stomach,  and  in 
larger  still,  irritant  and  purgative.  Most,  if  not  all, 
is  passed  by  the  feces  ;  probably,  in  medicinal  doses, 
it  has  no  remote  effects  on  the  tissues. 

Nervous  system. — Given  to  animals  in  large 
dose  it  produces  paresis,  loss  of  sensation,  forced 
movements,  drowsiness,  and  death  from  respiratory 
paralysis. 

Therapeutics  of  Alum  and  Kaolin. 

External. — Alum  is  occasionally  used  as  a  caustic 
to  destroy  weak  exuberant  granulations.  Kaolin  is 
a  good  dusting  powder.  Fuller's  earth,  also  a  native 
aluminium  silicate,  is  used  as  a  dusting  powder.  Be- 
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cause  of  its  astringency  alum  has  many  uses ;  it  may, 
for  example,  be  applied  to  weeping  eczematous  sur- 
faces, and  as  an  injection  or  soaked  on  lint  for  vulvitis 
of  children.  Solutions  of  it  have  been  used  for  leucor- 
rhcea  and  gleet.  Ten  grains  to  the  fluid  ounce  of  water 
is  a  common  strength  for  most  purposes.  Five  grains 
to  the  fluid  ounce  make  a  good  eye  wash  or  a  gargle. 
Strong  solutions  or  powdered  alum  applied  locally 
stop  bleeding,  if  it  is  not  severe,  such  as  occurs 
from  piles,  leech-bites,  slight  cuts,  the  gums,  and 
the  nose.  Alumnol,  an  aluminium  salt  of  naphthol- 
sulphonic  acid,  is  very  soluble.  It  forms  an  excel- 
lent lotion  or  ointment  for  raw  surfaces. 

Kaolin  resists  most  chemical  reagents,  and  there- 
fore it  is  used  as  a  basis  for  making  pills  of  such 
bodies  as  phosphorus,  silver  nitrate,  or  potassium 
permanganate,  for  with  them  chemical  reaction 
would  occur  if  an  ordinary  basis  were  used. 

Internal. — Alimentary  canal. — As  a  mouth  wash 
or  gargle  (5—10  gr.  to  1  fl.  oz.)  alum  is  very  valuable 
in  ulcerative  stomatitis,  in  aphthous  conditions  of 
the  mouth,  and  in  slight  pharyngitis  or  tonsillitis. 
Glycerinum  Aluminis  painted  on  with  a  camel's- 
hair  brush  is  excellent  for  these  conditions.  If  the 
nose  be  irrigated  with  a  solution  of  alum  it  may 
remedy  a  chronic  ozama.  It  has  been  found  that 
other  astringents  are  preferable  for  bleeding  from 
the  stomach  and  for  diarrhoea,  but  a  teaspoonful  of 
alum  dissolved  in  simple  syrup  and  given  every 
quarter  of  an  hour  till  vomiting  is  produced  is  an 
excellent  emetic  for  children,  and  may  be  used  to 
produce  vomiting  in  laryngitis  and  bronchitis,  as  it 
is  non-depressant.  Alum  whey,  obtained  from  milk 
curdled  by  alum,  may  be  given  in  the  diarrhoea  of 
typhoid  fever.  In  lead  colic  alum  may  open  the 
bowels,  probably  because,  being  a  sulphate,  it  preci- 
pitates any  lead  salts  as  insoluble  sulphates. 
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GROUP  V 

Iron  and  Manganese. 

Some  authorities  consider  that  the  action  of  these  drugs 
is  somewhat  similar. 

IRON. 

Ferrum.    Symbol,  Fe.    Atomic  weight,  55'6.  (Official.) 

1.  Ferrum.—  Annealed  iron  wire,  diameter  0-005  inch, 
or  wrought-iron  nails,  free  from  oxide. 

Metallic  iron  is  pharniacopoeial  in  two  forms,  viz.  this 
and  reduced  iron. 

Preparation. 

Vinum  Ferri.  Synonym. —  Steel  wine.  Iron 
wire,  1  oz. ;  sherry,  1  pint.  Digest  for  thirty  days. 
Strength.— 1  in  20. 

Dose,  1  to  4  fl.  dr. 

"2.  Ferrum  Rcdactuin.— Reduced  Iron.  A  fine 
powder  containing  at  least  75  per  cent,  of  metallic  iron  with  a 
variable  amount  of  iron  oxide. 

Source. — Ferric  hydroxide  is  precipitated  with  ammonia 
from  a  dilute  solution  of  iron  perchloride.  Ii  is  heated  in 
a  gun-barrel,  and  reduced  by  having  hydrogen  passed  over  it. 

Characters. — A  greyish-black  powder,  strongly  attracted 
by  the  magnet. 

Impurity. — Sulphur. 

Dose,  1  to  5  gr. 

Preparation. 

Trochiscus  Ferri  Redacti.  Strength. — 1  gr.  of 
reduced  iron  in  each  with  a  simple  basis. 

The  following  (viz.  the  sulphate,  the  carbonate,  the 
arsenate,  the  phosphate,  and  the  iodide)  are  ferrous  salts  :  that 
is  to  say,  salts  of  the  lower  oxide  of  iron,  FeO.  The  iodide 
is  not  itself  official,  but  a  preparation  containing  it  is. 

3.  Ferri  Sulphas.-Ferrous  Sulphate.  FeSO,,7H,0. 

Source. — Iron  wire  is  dissolved  by  boiling  in  sulphuric 
acid  and  water.    The  sulphate  is  crystallized  out. 

Characters.—  Pale  green,  oblique  rhombic  prisms,  with  a 
styptic  taste.    Solubility. — 1  in  H  of  water. 
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Impurities.—  Per-salts  of  iron,  copper. 
Dose,  1  to  5  gr. 

Preparation. 

«  r,.;fflff*Ura  .  Pa!7fi„  Composita.  Synonym.  - 
Gnffith  s  mixture."  Ferrous  sulphate,  25  gr.  -  potas- 
sium carbonate,  30  gr.  ;  myrrh,  60  gr.  ;  sugar,  GO  gr  • 
spirit  ot  nutmeg,  50  iri  ;  rose  water,  10  fl.  oz  It  is  a 
dark  green  mixture  containing  the  iron  carbonate,  for 
each  o°therU  ^  Potassium  carbonate  act  on 

Dose,  |  to  1  fl.  oz. 

4.  Ferri    Sulphas    Exsiccatus.  _  Exsiccated 
Bep.0lS85).P  PeS°.'r«>  (called  Dried  Sulphate  of  Iron 

Source.- Heat  the  sulphate  to   212°  F.    It  loses  six- 
sevenths  of  its  water  of  crystallization. 

Characters-A  dirty  white  powder  which  easily  absorbs 
water,  and  therefore  pills  made  of  it  may  spoil.  2-1-  ex  =  4  or 
of  the  sulphate.  2  b  '      b  ' 

Dose,  I  to  3  gr. 

Preparations. 

1.  Pilula  Ferri.  Synonym.  —  Blaud's  pill. 
Exsiccated  ferrous  sulphate,  150;  exsiccated  sodium 
carbonate,  05  ;  gum  acacia,  50 ;  tragacanth,  15 ; 
glycerin,  10 ;  syrup,  150  ;  water,  a  sufficiency. 
Divide  into  5-gr.  pills.  Each  contains  1  gr.  ferrous 
carbonate,  the  same  change  takiDg  place  as  in  Mistura 
Fern  Composita. 

Dose,  5  to  15  gr. 

2.  Pilula  Aloes  et  Ferri,  see  Aloes. 

5.  Ferri  Carbonas  Saccharalus.— Ferrous 
oxycarbonate,  a.FeCO;1  ?/Fe(OH)„,  more  or  less  oxidized  and 
mixed  with  sugar.  The  carbonate,  PeCO„  forms  about  one-third 
of  the  mixture. 

So  dece. — Precipitate  a  solution  of  ferrous  sulphate  with 
ammonium  carbonate.  The  iron  carbonate  thus  precipi- 
tated, by  exposure  takes  up  oxygen.  It  is  rubbed  up  with 
sugar. 

Characters.— Grey  lumps  of  a  sweetish  taste.  It  is  a 
very  unstable  compound,  being  easily  oxidized.    The  sugar  in 
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both  this  preparation  and  in  Bland's  pill  forms  a  coating,  and 
prevents  further  oxidization.  The  saccharated  carbonate 
of  iron  should  not  be  given  in  a  mixture,  for  the  sugar 
is  dissolved  out,  and  then  the  compound  can  decompose.  _ 

Impurities. — Ammonium  sulphate,  excess  of  iron  oxide. 

Dose,  10  to  30  gr.  in  a  cachet  or  as  a  lozenge. 

6.  FeiTi  Arscnas.  —  Iron  Arsenate  (called  Ar- 
senate of  Iron  in  B.  P.  1885).  It  consists  of  both  ferrous, 
Fe.,(AsO,)  ,(5H.,0,  and  ferric  arsenates,  with  some  iron  oxide. 

Source.  —  Mix  hot  solutions  of  sodium  arsenate  and 
ferrous  sulphate,  add  sodium  bicarbonate  to  neutralize  the 
free  sulphuric  acid  that  is  formed.  Arsenate  of  iron  is  pre- 
cipitated. 

Characters. — A  greenish  amorphous  powder,  insoluble  in 
water. 

Impurities. — Sulphates. 
Dose,  r,;  to  J  gr.  as  a  pill. 

7.  Fcrri  PhosphaS.— Iron  Phosphate.  It  con- 
sists of  both  ferrous  phosphate,  Pe;i(PO  ,).81P0,  and  ferric  phos- 
phate, with  some  iron  oxide. 

Source.— Made  exactly  as  Ferri  Arsenas  by  substituting 
sodium  phosphate  for  sodium  arsenate. 

Characters. — A  slate-blue  amorphous  powder,  insoluble 
in  water.  It  contains  not  less  than  47  per  cent,  of  the  hydrous 
ferrous  phosphate. 

Impurity. —  Arsenic. 

Dose,  5  to  10  gr. 

Preparation. 

1.  Syrupus  Ferri  Fh.osph.atis. — Dissolve  iron 
wire,  75  gr.,  in  concentratedphosphoric  acid,  6fl.  dr.,  and 
add  syrup.  Strength. — 1  gr.  of  ferrous  phosphate  in 
each  fluid  drachm. 

Dose,  |  to  1  fl.  dr. 

2.  Syrupus  Ferri  Fhosphatis  cum  (Juiuina 
et  Stryclmina.  Synonyms.— Easton's  Syrup,  Syrupus 
Trium  Phosphatum.  Iron  wire,  75  gr. ;  concentrated 
phosphoric  acid,  10  fl.  dr. ;  powdered  strychnine,  5  gr.  ; 
quinine  sulphate,  130  gr. ;  syrup,  14  fl.  oz. ;  water  to 
make  20  fl.  oz. 

Dose,  -J  to  1  fl.  dr. 
Each  fl.  dr.  represents  1  gr.  of  ferrous  phosphate,  f  gr.  of 
quinine  sulphate,  and     gr.  of  strychnine. 
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of  iro8n\*?andVfflFei*ri  *odidi-Make  a  hot  solution 
01  non  wne  and  iodine  m  water  and  add  it  to  syrup  It  is 
colourless  Strength.-^  gr.  of  ferrous  iodide  i/l  fl  dr  It 
oS7  ^^^T1*  theox^dide  ofiron  andfree 
nr-tonV  i  V h  ™akes  Jt  yell°w-  This  alteration  cannot  be 
Prevented ,  but  it  may  be  retarded  by  adding  some  syrup  of 
g  ucose.    Because  the  Syrupus  Ferri  Iodidi  is  so  lfable  to 

timengeTl  Sb°U1^  n0t  hu*  m°re  tban  3  01  4  fl-».U 

time.    The  iodide  may  be  given  as  a  pill  in  the  same  way  as 

recommended  for  Hydrargyri  Iodidum  Viride  (He?  p  204) 

When  the  syrup  has  turned  yellow.it  maybe  made  colourless 

teSlid.t0  dU'eCt  SUnHght'  f01'  th6n  thG  i0di-  become  * 
Dose,  30  to  60  m. 

™rJuZf0U°\VZg  (viz>  the  Pei,cbl°^,  the  persulphate,  the 

ounds  of  the  higher  oxide  of  iron,  Pe,03.  Most  are  official 
in  tiie  torm  of  liquors. 

<j  i  ?'  Ii?^UOr  ^rvi  Perchloridi  Fortis—Strong 

Solution  of  Ferric  Chloride. 

■j?  ^U^,CE"^5?n  iron  in  hydrochloric  acid  and  water. 
l'  e  +  2HCl  =  FeCl,  +  H2.  Nitric  acid  is  then  added,  and  thus 
tlie  ferrous  is  converted  into  ferric  chloride.  6FeCl„  +  6HC1  + 
2HNOa  =  3Fe.,Cld  +  4H,0  +  2N0.  Strength.— 22-5  per  cent,  of 
iron. 

Characters.— An  orange-brown  liquid,  usually  contain 
ing  some  free  hydrochloric  acid. 
Impurities.— Ferrous  salts. 

Preparations. 

1.  Liquor   Ferri    Ferchloridi  The  strong 

solution,  1  ;  water,  3. 

Dose,  5  to  15  m. 

2.  Tinctura  Ferri  Ferchloridi.— The  strong 
solution,  1  ;  alcohol  (90  per  cent.),  1 ;  water,  2.  It  will 
be  noticed  that  the  Liquor  and  the  Tincture  are  the 
same  strength.  When  exposed  to  light  they  become 
paler,  because  some  of  the  iron  is  reduced  to  the  ferrous 
state.  Glycerin,  which  is  frequently  prescribed  with 
perchloride  of  iron  to  cover  the  rough  taste,  slowly  does 
the  same,  but  this  change  does  not  appear  to  influence 
the  therapeutic  efficacy  of  perchloride  of  iron. 

Dose,  5  to  3.5  m. 
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10.  Liquor  Ferri  Persulpliatis.— Solution  of 
Ferric  Sulphate.    Fe2,3S04.  . 

Source. — A  hot  solution  of  ferrous  sulphate  m  sulphuric 
acid  and  water  is  boiled  with  nitric  acid  and  water.  6FeS04  + 
3H„SOJ  +  2HN03=3(Fe2,3S04)+4H20  +  2NO. 

'  Characters. — A  dark  red  very  astringent  solution,  mis- 
cible  with  water. 

11.  Liquor   Ferri  Pernitratis.— Solution  of 
Ferric  Nitrate.  Fe2,6(N03). 

Source. — Dissolve  iron  wire  in  nitric  acid  and  water. 
Fe2+8HN03  =  Fe2,6N03  +  4H20  +  2NO.  Strength.— 3-3  per 
cent,  of  iron. 

Characters.— A  clear  reddish-brown  liquid,  astringent. 
Impurities. — Ferrous  salts. 
Dose,  5  to  15  m. 

12.  Liquor  Ferri  Acetatis.— Solution  of  Ferric 
Acetate.  Fe..6(C.,H30„). 

Source.— Ferric  sulphate  is  precipitated  with  a  dilute 
solution  of  ammonia.  Fe2,3SO,  +  6NH4,HO  =  Fe2,6HO  + 
3(NH.).,S04.  The  resulting  hydrate  is  dissolved  in  glacial 
acetic  acid.   Fe2,6HO  +  6HC2H302  =  Fe2,6(C2H30,)  +  6H20. 

Characters. — A  deep  red  fluid,  miscible  with  water  or 
spirit. 

Dose,  5  to  15  m. 

The  following  are  scale  preparations  of  iron,  so  called 
because  they  are  dried  to  form  scales.  They  are  not  well- 
defined  chemical  compounds.  The  base  of  all  is  ferric  hydrate. 
There  are  three — the  tartarated  iron,  the  ammonio-citrate,  and 
the  citrate  of  iron  and  quinine. 

13.  Ferritin  Tartaratiiin. — Tartarated  Iron. 
Source. — Dissolve  freshly  made  ferric  hydrate  in  a  hot 

solution  of  acid  potassium  tartrate,  evaporate  to  a  syrup, 
and  dry  on  sheets  of  glass. 

Characters. — Garnet-coloured  scales,  slightly  sweetish 
and  astringent.    Solubility. — 1  in  4  of  water  ;  feebly  in  spirit. 

Impurities.— Ammonia  and  ferrous  salts. 

Dose,  5  to  10  gr. 

14.  Ferri  ct  Ainmonii  Citras.— Iron  and  Am- 
monium Citrate. 

Source. — Dissolve  ferric  hydrate  in  a  hot  solution  of  citric 
acid,  neutralize  with  ammonia,  evaporate,  and  dry  on  sheets 
of  glass. 
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Chabactebs.— Bed  scales  like  the  tartarated  iron,  but  not 
so  deep  in  colour.  Solubility. -Id  in  5  of  water  ;  almost 
insoluble  m  spirit. 

Impurities.— Tartrates  and  alkaline  salts. 
Dose,  5  to  10  gr. 

Preparation. 

Viimm  Ferri  Citratis.— Iron  and  ammonium 
citrate,  1  gr. ;  orange  wine,  1  fl.  dr. 
Dose,  1  to  4  fl.  dr. 

15.  Ferri  et  Quininae  Citi-as.— Iron  and  Quinine 
Citrate. 

_   Soubce.— Made  like  Ferri  et  Ammonii  Citras,  quinine 
being  also  dissolved  in  the  citric  acid  solution. 

Chabactebs.— Greenish -yellow  scales  of  a  bitter  taste. 
Solubility. — 2  in  1  of  water. 

Impubities.— Alkaline  salts  and  other  alkaloids  instead  of 
quinine. 

Dose,  5  to  10  gr. 

Incompatibles  of  Ibon  Salts  in  General.— All  sub- 
stances containing  tannic  or  gallic  acid  form  an  intense  black 
with  per-salts  of  iron.  Preparations  of  iron  are  therefore  in- 
compatible with  all  vegetable  astringent  solutions,  and  the 
only  infusions  with  which  they  can  be  prescribed  are  infusion 
of  quassia  and  infusion  of  calumba.  It  is  a  common  mistake 
to  forget  that  because  of  its  tannin,  the  tincture  as  well  as  the 
infusion  of  digitalis  makes  an  inky  mixture  with  iron  prepara- 
tions. Such  a  mixture  may  be  clarified  with  a  little  dilute 
phosphoric  acid,  but  after  a  few  days  a  slight  precipitate  of 
phosphate  of  iron  falls.  Per-salts  of  iron  render  mucilage  of 
acacia  gelatinous. 

Alkalies  and  their  carbonates,  lime  water,  carbonate  of 
calcium,  magnesia  and  its  carbonate  give  green  precipitates 
with  ferrous,  and  brown  with  ferric  salts. 

Action  op  Ikon  and  its  Salts. 

External. — Solutions  of  iron  salts  are  antiseptic. 
They  have  no  action  on  the  unbroken  skin,  but  when 
applied  locally  to  the  abraded  skin,  sores,  ulcers,  and 
mucous  membranes,  either  in  solution  or  when  dis- 
solved by  the  secretions,  the  ferric  salts  are  powerful 
astringents,  because  they  coagulate  albuminous 
fluids,  both  those  discharged  from  the  surface  and 
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also  those  in  the  tissue  itself.  There  is  no  direct 
effect  on  the  walls  of  the  vessels,  but  the  contraction 
of  the  coagulated  albumen  compresses  them  and 
diminishes  their  calibre.  Partly  for  this  reason,  but 
still  more  because  these  salts  of  iron  quickly  cause 
the  coagulation  of  blood,  and  the  clot  thus  formed 
plugs  the  bleeding  vessels,  they  are  perhaps  the  most 
perfect  local  haemostatics  we  possess,  and  will  often 
arrest  very  severe  hemorrhage.  The  perchloride, 
the  sulphate,  and  the  pernitrate  of  iron  are  all  very 
strongly  astringent;  but  the  scale  preparations, 
steel  wine,  reduced  iron,  the  carbonate,  the  iodide,  the 
arsenate,  the  phosphate,  and  the  acetate  of  iron  are 
so  very  feebly  astringent  that  they  are  never  used 
as  local  applications ;  in  fact,  to  most  persons  they 
are  non-astringent.  Oxides  of  iron  have  the  property 
of  converting  oxygen  into  ozone,  and  are  therefore 
disinfectant. 

Internal. — Mouth. — Preparations  of  iron  have  a 
styptic  taste,  the  teeth  and  tongue  may  be  blackened 
when  they  are  taken,  owing  to  the  formation  of  the 
sulphide  of  iron,  the  sulphur  being  derived  from  the 
food  and  the  tartar  on  the  teeth  ;  hence  it  is  advis- 
able to  take  iron  preparations  through  a  glass  tube 
or  a  quill.  The  astringent  preparations  have,  when 
locally  applied,  the  same  action  on  the  mucous 
membrane  of  the  mouth  as  on  the  raw  skin. 

Stomach. — -Whatever  form  of  iron  is  given  by 
the  mouth,  it  is  converted  in  the  stomach  into 
ferric  chloride,  with  probably  a  little  ferrous  chloride. 
Long  experience  has  shown  that  ferric  chloride  is 
to  the  physician  a  most  valuable  preparation  of 
iron  ;  probably  this  is  because  it  will  not  abstract 
hydrochloric  acid  from  the  gastric  juice  as  is  the  case 
with  all  other  preparations  of  iron.  It  is  often  stated 
that  an  albuminate  of  iron  is  formed  in  the  stomach  ; 
this  is  incorrect  unless  more  iron  is  given  than  can 
unite  with  the  hydrochloric  acid,  and  when  albuminate 
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of  iron  is  given  by  the  mouth  it  will  be  converted 
into  a  chloride  in  the  stomach.     Although  whatever 
form  of  iron  is  administered  ferric  chloride  is  formed 
m  the  stomach,  the  choice  of  the  preparation  is  a 
matter  of  great  importance  ;  for  if  strongly  acid  salts 
are  given,  the  acid  set  free  after  the  formation  of  the 
chloride  will  act  as  an  irritant,  and  damage  the  mucous 
membrane  ;  even  the  preparations  of  the  perchloride 
may  do  this,  for  they  often  contain  a  considerable 
amount  of  free  acid.     These  facts  explain  why  iron 
preparations,  especially  the  acid  ones,  so  often  cause 
headache,  nausea,  loss  of  appetite,  and  other  sym- 
ptoms of  severe  indigestion.    We  also  learn  why  ex- 
perience has  taught  that  the  sulphate,  which  is  so 
often  used,  should  be  given  in  the  form  of  a  pill,  for 
this,  especially  if  coated,  is  not  dissolved  till  the 
intestine  is  reached,  and  the  acid  is  harmless  in  the 
alkaline  solutions  of  that  part  of  the  alimentary 
canal.    Further,  we  see  why  the  preparations  which 
are  either  not  acid  at  all  or  only  very  slightly  acid, 
such  as  the  reduced  iron,  dialysed  iron  (B.  P.  1885), 
the  carbonate,  and  the  scale  preparations,  do  not 
as  a  rule  cause  indigestion.    The  perchloride  of 
iron  is  very  astringent,  hence  the  astringent  effect 
on  the  stomach  of  iron  salts.    The  non-astringent 
preparations  can  only  be  astringent  in  proportion  to 
the  amount  of  ferric  chloride  formed  from  them  by  the 
gastric  juice  ;  but  if  large  quantities  of  astringent 
preparations  are  given,  the  excess  which  is  not  de- 
composed by  the  gastric  juice  will  add  its  astrin- 
gency  to  that  of  the  perchloride  formed  in  the  stomach. 

Intestines. — On  passing  into  the  intestine,  the 
contents  of  which  are  alkaline  from  carbonate  of 
sodium,  the  ferric  chloride  becomes  an  oxide  of  iron, 
which  remains  in  solution  owing  to  the  presence  of 
organic  substances ;  the  subchloride  is  converted 
into  ferrous  carbonate,  which  is  also  soluble.  Lower 
down  in  the  intestine,  by  the  action  of  the  sulphur 
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compounds,  the  nascent  hydrogen,  and  other  readily 
oxidized  products  of  decomposition  there  present, 
these  compounds  of  iron  are  converted  into  the 
ferrous  sulphide  and  tannate  (the  tannic  acid  being- 
derived  from  the  vegetables  in  the  food),  and  as  such 
are  eliminated  with  the  feces,  which  are  turned  black. 
Large  amounts  of  the  astringent  preparations  have 
a  constipating  effect;  this  is  owing  to  there  being 
an  excess  of  them,  so  that  they  are  not  acted  upon 
in  the  stomach  or  intestines,  for  the  oxides  and 
carbonates  are  non-astringent  preparations. 

Absorption—  Iron  is  certainly  taken  up  from  the 
alimentary  canal,  for  the  growing  child  gets  from  its 
food  all  the  iron  necessary  for  its  increase  in  weight, 
but  as  the  total  amount  of  iron  in  the  adult  body  is 
only  about  38  grains,  it  is  probably  absorbed  very 
slowly  in  very  minute  amounts,  and  as  iron  in  food 
exists  as  organic  compounds,  there  is  no  doubt 
about  the  absorption  of  organic  iron.  "Whether, 
however,  inorganic  iron  salts  can  be  absorbed  has 
been  much  discussed. 

The  prevailing  opinion,  founded  cbiefly  on  histo- 
logical evidence,  now  is  that  they  can  be  taken  up 
by  the  intestinal  epithelium  and  passed  into  the 
leucocytes  of  the  blood  in  minute  particles.  This 
iron  is  first  deposited  in  the  spleen,  but  later  on  is 
conveyed  to  the  liver,  where  it  is  built  up  into  com- 
plex bodies — one  of  which  is  called  ferratin — which 
are  the  precursors  of  haemoglobin  ;  where  in  the  body 
this  is  finally  made  is  not  known,  but  the  red  marrow 
utilizes  it  to  make  red  blood-corpuscles.  Any  excess 
of  iron  in  the  liver,  after  resting  there  some  time,  is 
taken  away  by  the  blood  and  excreted  into  the 
intestine. 

The  opinion  formerly  held  was  that  inorganic 
iron  salts  are  not  absorbed.  The  chief  reason  for 
this  view  was  that  the  giving  of  such  salts  by  the 
mouth  does  not  lead  to  more  iron  in  the  urine  ;  but 
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we  now  know  that  this  is  because  in  such  a  case 
the  excess  of  iron  taken  up  is  excreted  into  the 
intestine  as  an  organic  compound,  and  as  it  has 
been  shown  that  under  all  circumstances  the  bile 
contains  the  merest  traces  of  iron  this  excretion 
must  take  place  by  the  intestinal  mucous  membrane 
_  Blood.— It  is  often  stated  that  giving  iron  causes' 
in  healthy  subjects,  an  increased  number  of  red 
blood-corpuscles,  but  this  is  very  doubtful.  Probably 
m  health  it  has  little  or  no  effect  on  the  blood. 

Iron  salts  injected  into  animals  subcutaneously  or 
directly  into  the  veins  cause  gastro-intestinal  irrita- 
tion and  paralysis  from  depression  of  the  central 
nervous  system.  Part  of  the  iron  is  stored  up,  but 
much  is  excreted  by  the  gastro-intestinal  mucous 
membrane.  The  amount  in  the  urine  is  hardly 
increased.  Iron  given  during  haemorrhage  main- 
tains the  haemoglobin  at  the  point  it  was  before  the 
haemorrhage. 

In  certain  forms  of  anaemia  (a  condition  in  which 
the  amount  of  haemoglobin  and  the  number  of 
corpuscles  are  diminished),  especially  chlorosis,  the 
administration  of  iron  rapidly  improves  the  blood  in 
both  respects.    It  is  therefore  said  to  be  hsematinic  ; 
and  as  an  improvement  in  the  quality  of  the  blood 
leads  to  an  improvement  in  the  functions  of  all  the 
organs  of  the  body,  iron  is  also  called  a  tonic. 
Tonics  are  drugs  which  indirectly  improve  the  action 
of  the  several  organs  of  the  body ;  usually  they  act 
by  improving  the  quality  of  the  blood  or  by  aiding 
digestion,  and  thus  rendering  the  digestion  and  ab- 
sorption of  food  more  easy  {see  p.  114).    If,  as  already 
stated,  inorganic  iron  is  directly  taken  up  by  the 
intestinal  epithelium  and  passed  to  the  leucocytes,  the 
benefit  in  anaemia  is  easy  to  understand.    But  we  have 
seen  that  formerly  it  was  believed  that  inorganic  iron 
is  not  absorbed,  and  if  this  be  so,  it  is  at  first  sight 
difficult  to  understand  how  it  can  benefit  anaemia. 
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As  the  organic  iron  in  food  must  be  absorbed  we 
must  conclude  that  it  is  in  some  way  or  other  pro- 
tected from  decomposition  in  the  alimentary  canal,  if 
we  believe  that  the  inorganic  compounds  which  would 
result  if  it  was  decomposed  are  incapable  of  absorp- 
tion.   Bunge's  hypothesis  was  that  in  some  forms  of 
anEemia,  especially  chlorosis,  organic  salts  of  iron  taken 
in  the  food  are  in  some  way  split  up  in  the  intestine  so 
as  to  be  incapable  of  absorption.    In  those  anremic 
conditions  which  can  be  benefited  by  iron  the  admini- 
stration of  the  inorganic  salts  prevents  the  decompo- 
sition of  the  organic  salts  in  the  food  by  fixing  the 
excessive  amount   of  decomposing  agents,  which 
according  to  Bunge  are  chiefly  alkaline  sulphides,  and 
forming  sulphide  of  iron.  This,  he  says,  is  supported 
by  the  fact  that  to  cure  chlorosis  rapidly  enormous 
doses  of  iron  are  often  found  necessary ;  for  example,  a 
patient  will  take  6  grains  of  reduced  iron  three  times 
a  day,  or  18  grains  a  day.    Now,  the  whole  amount 
of  iron  in  the  blood  of  an  ordinary  healthy  woman 
is  about  38  grains,  for  there  is  only  one  atom  of 
iron  in  a  molecule  of  haemoglobin,  which  contains 
considerably  over  2000  atoms.    Supposing  she  had 
lost  half  her  haemoglobin,  if  the  iron  given  were 
simply  absorbed,  one  day's  treatment  might  almost 
restore  her  to  health,  but  it  is  well  known  that 
weeks  are  often  required.     But  if  this  view  were 
correct  we  should  expect  that  bismuth,  manganese,  or 
arsenic,  by  fixing  the  decomposing  agents,  would  cure 
chlorosis  as  efficiently  as  iron.  It  has  been  stated  that 
they  will,  but  Stockman  has  published  results  which 
point  in  a  contrary  direction,  and  he  has  shown  that 
sulphide  of  iron  will  cure  chlorosis  although  on 
Bunge's  hypothesis  it  should  not,  for  it  will  not  fix 
the  decomposing  agents  if  they  are  alkaline  sulphides  ; 
also  there  is  in  chlorosis  no  excess  of  these  sulphides 
in  the  intestine.    Further,  many  think  that  it  is  not 
necessary  to  give  large  doses  of  iron  to  cure  chlorosis. 
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does  Su^i^0^^0™^0^.  b»t  this 
aoes  not  tell  m  one  direction  more  than  another  for 

hP  2  rG  \Gd  int0  the  intesti^  and  E  fix 
the  alkaline  sulphides.  Thus  the  evidence  is  stroLlv 
opposed  to  Bunge's  view.  strongly 

Remote  effects.— ks  iron  in  anemic  subiects  in 
creases  the  amount  of  hemoglobin,  more  oTyin  is 
earned  to  the  tissues,  and  thus  the  whole  bod/SLea 

been?ho"ht  to°hf  '  °'  *»*  whiohUS 

been  thought  to  have  a  direct  effect  on  the  kidnevsas 

a  mild  diuretic,  and  a  direct  effect  in  promZj the 

menstrual  flow.    These  actions  are,  howevTXht 

lTon^:LbehdUe  V  tbG  g6neral  -Pavement  in  heahh.' 
hon  salts  have  been  given  to  produce  abortion  but 

W  TtT/Tl114;,  ReTte  ^Wngent  effe  ts  have 

v  oof t  t  ,  hGm'  but  th6re  i8  n°  satisfactory 
pioof  that  they  have  any;  and  indeed,  when  we 

remember  that  very  little  if  any  iron  is  absorbed  Tn 
an  astringent  form,  and  it  cannot  exist  in  the  blood 
m  such  a  form,  we  should  hardly  expect  that  salts 
of  iron  could  be  remotely  hemostatic  or  astringent. 
Iron  is  chiefly  stored  in  the  spleen,  lymphatic  glands, 
liver  and  marrow;  possibly  it  is  by  stimulating  the 
activity  of  this  that  iron  cures  chlorosis 

Excretion.— One  milligramme  of  iron  is  elimi- 
nated daily  m  the  urine,  and  this  remains  constant 
under  all  circumstances.  Any  excess  of  elimination 
following  subcutaneous  injection,  or  excessive  ab- 
sorption from  the  intestine,  takes  place  through  the 
intestinal  mucous  membrane. 


Therapeutics  op  Iron  and  its  Salts. 

External.— Solutions  of  the  sulphate,  the  per- 
chlonde,  the  permtrate,  and  the  Liquor  Ferri  Sub- 
sulphatis ,  Fe40(S04)5,  strength  43  p.c,  official  in 
the  United  States  (Monsel's  solution),  are  the  most 
valuable  local  astringents  we  have.    It  matters  very 


IRON 


193 


little  which  of  these  is  used.  In  England  one  of 
the  solutions  of  the  perchloride  is  perhaps  oftenest 
employed.  Either  is  of  service  in  many  cases— for 
example,  to  stop  haemorrhage  from  leech-bites,  from 
the  nose,  from  piles,  or  from  the  uterus,  as  in  the 
hemorrhage  of  malignant  disease.  A  convenient 
1  way  to  apply  them  is  on  lint  or  cotton  wool  soaked  in 
the  solution,  and  a  cavity  such  as  the  nose  or  uterus 
may  be  plugged  with  the  lint.  The  aqueous  solution 
of  the  perchloride  has  been  used  as  a  spray  for  haeino- 
ptysis,  but  as  it  may  excite  coughing  it  is  not  to  be 
recommended.  It  is  very  useful  as  an  astringent 
for  painting  on  the  fauces,  pharynx,  or  tonsils  in 
inflammation  of  these  parts.  It  may  for  this  pur- 
pose be  diluted  with  an  equal  quantity  of  water, 
or  a  solution  of  1  part  of  perchloride  of  iron  in  4  of 
glycerin  may  be  used.  It  has  been  advised  to 
paint  erysipelatous  skin  with  the  tincture  of  per- 
chloride of  iron.  A  solution  of  the  sulphate  (1  gr. 
to  1  fl.  oz.)  has  been  used  in  gleet. 

Internal. — Gastro-intestinal  tract. — The  astrin- 
gent preparations  may  be  swallowed  in  cases  of 
severe  bleeding  from  the  stomach,  such  as  that  of 
malignant  disease,  ulcer,  or  cirrhosis.  If  the  bleed- 
ing is  profuse,  a  drachm  of  the  Liquor  Ferri  Per- 
chloridi  with  a  drachm  of  glycerin  to  facilitate 
swallowing  may  be  given  every  hour  or  oftener,  and 
this  will  sometimes  apparently  save  a  patient's  life. 
For  less  serious  haemorrhage  smaller  quantities  will 
suffice.  Intestinal  haemorrhage  may  also  be  treated 
in  the  same  way. 

The  tendency  of  the  per-salts  of  iron  to  con- 
stipate is  usually  overcome  by  the  addition  of  some 
purgative  ;  thus  magnesium  sulphate  is  commonly 
given  with  the  perchloride,  and  aloes  is  often  pre- 
scribed with  iron  sulphate  in  a  pill.  The  per-salts 
have  been  given  for  diarrhoea,  but  there  are  many 
drugs  more  suitable  for  this  symptom.  Chronic 

o 


194 


MATERIA  MEDICA 


constipation  is  often  very  effectually  treated  by  a 
pill  of  iron  sulphate  and  extract  of  nux  vomica, 
but  probably  the  efficient  purgative  in  it  is  the 
nux  vomica,  although  some  claim  that  large  doses 
of  iron  sulphate  will  overcome  chronic  constipation. 
Anyhow  the  constipating  effect  of  the  ferric  salts  is 
often  much  exaggerated. 

A  rectal  injection  of  a  fluid  drachm  of  the 
tincture  of  the  perchloride  of  iron  to  half  a  pint  of 
water  kills  threadworms. 

Arsenical  poisoning  is  best  treated  by  the  humid 
peroxide  of  iron,  which  should  be  freshly  prepared  by 
mixing  together  3  fl.  oz.  of  Liquor  Ferri  Perchloridi 
with  1  oz.  of  sodium  carbonate  diluted  with  water. 
Half  an  ounce  should  be  given  every  five  or  ten 
minutes.  An  insoluble  arsenite  is  formed,  and  may 
he  got  rid  of  by  a  thoroughly  purgative  dose  of 
magnesium  sulphate  or  some  other  simple  purge. 
A  dose  of  common  salt  or  sodium  bicarbonate, 
followed  by  1  fl.  oz.  of  the  Liquor  Ferri  Dialysatus 
of  B.  P.  1885  diluted  with  water,  is  also  efficient  in 
poisoning  by  arsenic. 

Blood. — The  great  use  of  iron  salts  is  to  restore 
the  amount  of  hemoglobin  and  the  number  of  red  cor- 
puscles in  anaemia,  especially  chlorosis.  They  are  use- 
less in  pernicious  anemia  and  generally  of  little  value, 
if  any,  in  the  anemia  of  leucocythemia,  exophthalmic 
goitre,  or  Hodgkin's  disease.  All  other  common  forms 
of  anaemia  are  secondary  to  some  definite  cause,  such 
as  haemorrhage,  lead  poisoning,  scurvy,  &c,  and  are 
treated  by  the  removal,  if  possible,  of  the  cause  of 
the  anemia,  but  recovery  may  be  aided  by  the 
administration  of  iron.  The  perchloride  and  the 
sulphate  of  iron  are  two  of  the  most  efficacious  pre- 
parations, and  pills  containing  a  grain  of  the  dried 
sulphate,  with  aloes  or  nux  vomica  if  constipation  is 
present,  or  the  Pilula  Ferri,  are  very  valuable.  It  is 
usual  to  begin  with  one  pill  containing  one  grain  of 
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the  dried  sulphate  of  iron  thrice  a  day,  but  gradually 
the  number  of  pills  may  be  increased  till  three  or 
four  are  taken  at  a  dose.  This  method  of  large 
doses  of  the  sulphate  often  appears  to  cure  more 
rapidly  than  smaller  doses.  If  these  astringent  pre- 
parations cause  indigestion,  any  of  the  milder  pre- 
parations may  be  substituted.  The  carbonate  may 
be  given  in  pills  in  rapidly  increasing  doses,  or  the 
dose  of  reduced  iron,  conveniently  given  on  bread 
and  butter,  may  be  pushed.  Mistura  Ferri  Com- 
posita  is  a  disagreeable  preparation  to  take  and  to  look 
at.  The  styptic  taste  of  some  of  the  preparations, 
especially  the  astringent  ones,  may  be  concealed  by 
giving  them  with  a  drachm  of  glycerin,  which  acts 
by  its  viscosity  and  by  reducing  some  of  the  ferric 
to  a  ferrous  salt.  It  is  often  added  to  the  tincture 
of  the  perchloride.  The  scale  preparations  hardly 
ever  disagree,  they  are  therefore  used  for  patients  with 
a  delicate  digestion,  and  for  such  it  is  much  better  to 
make  no  attempt  to  rapidly  increase  the  dose,  but  to 
depend  on  small  doses  spread  over  a  long  period. 
Liquor  Ferri  Albuminati  (dose,  1  to  4  fl.  dr.),  Liquor 
Ferri  Peptonati  (dose,  1  to  4  fl.  dr.),  and  dialysed  iron 
(dose,  10  to  30  n\)  are  all  very  useful  non-ofHcial  pre- 
parations for  anemic  persons  whose  digestion  is  weak. 
The  last  should  be  given  as  drops  or  with  glycerin. 
Mineral  waters  containing  iron  (such  as  those  of 
La  Bourboule  and  Levico)  may  be  given  in  such 
cases  (see  p.  219).  Flitwick  water  contains  a 
good  deal.  Often  iron  and  quinine  citrate  is  pre- 
scribed as  a  pill ;  powdered  tragacanth  and  syrup  form 
the  best  excipient.  Treatment  of  anaunia  by  iron 
leads,  of  course,  to  the  improvement  of  the  numerous 
symptoms,  such  as  amenorrhea,  constipation,  dys- 
pepsia, &c,  which  are  dependent  upon  the  anaemia 
That  form  of  neuralgia  which  is  associated  with 
anaunia  usually  yields  to  iron. 

Syrupus  Ferri  Phosphatis  cum  Quinina  et  Strych- 
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nina  (see  p.  183),  or  Easton's  syrup,  is  a  very 
popular  preparation ;  it  is  used  for  anaemia,  and  to 
promote  the  health  and  appetite  during  convalescence 
after  long  illnesses.  A  pill  very  similar  to  the 
syrup,  and  containing  iron  phosphate,  1  gr. ;  quinine, 
1  gr.  ;  strychnine,  ^  gr. ;  concentrated  phosphoric 
acid,  H  »i;  liquorice  powder  to  5  gr.,  is  prepared. 
It  is  called  Easton's  pill,  or  Pilula  Trium  Phos- 
phatum.    A  similar  tablet  is  in  the  market. 

The  iodide  of  iron  has  been  given,  sometimes 
apparently  with  success,  in  cases  of  rheumatoid 
arthritis,  but  it  must  be  continued  thrice  daily  for 
many  months.  A  pill  is  often  preferable  to  the 
syrup,  as  that  so  readily  changes.  Two  grains  may 
be  made  into  a  pill  in  the  same  way  as  that  advised 
for  the  green  iodide  of  mercury  (see  p.  204),  and  one 
or  two  such  pills  may  be  given  thrice  a  day. 

Large  doses  of  iron  (10  or  even  20  minims  of 
the  tincture  of  the  perchloride  every  hour  or  two) 
have  been  given  in  diphtheria  and  other  forms 
of  bad  sore-throat,  such  as  hospital  sore-throat, 
apparently  with  considerable  benefit.  Erysipelas 
has  been  treated  in  the  same  way.  Fever  due 
to  other  causes  is  said  to  contra-indicate  the  use 
of  iron. 

Kidneys. — Iron  salts  are  reported  to  have  a  feeble 
diuretic  action,  but  this  is  doubtful.  The  perchloride 
is  often  given  empirically  for  all  forms  of  Bright's 
disease.  Whether  it  does  good  unless  anaemia  is 
present  is  undecided. 

As  iron  is  liable  to  cause  indigestion,  it  should 
not  be  given  near  a  meal.  Occasionally  a  patient 
is  found  who  cannot  take  iron  in  any  form,  because 
of  the  headache  and  indigestion  caused  by  it. 

The  different  preparations  of  iron. — These  have  already 
been  classified  into  astringent  and  non-astringent.  There  are 
some,  viz.  the  arsenate,  the  iodide,  the  phosphate,  and  the 
citrate  of  iron  and  quinine  the  value  of  which  depends  in  part 
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at  least  upon  their  other  ingredient.  The  arsenate  must  be 
given  in  such  small  closes  to  avoid  arsenical  poisoning  that  it  is 
probable  that  the  iron  in  it  has  no  effect.  Hence  arsenious  acid 
may  just  as  well  be  given,  and  this  is  commonly  done.  The 
iron  phosphate,  which  always  contains  some  free  phosphoric 
acid,  is  an  excellent  hamiatinic.  It  is  used  largely  for  children, 
because  the  syrup  of  it  is  very  pleasant  in  taste,  and  also  because 
it  was  formerly  believed  that  the  phosphoric  acid  would  aid  the 
growth  of  bones,  especially  in  cases  of  rickets.  The  iron 
iodide  has  been  introduced  for  cases  in  which  we  wish  to  gain 
the  benefit  of  both  elements,  but  the  proportion  of  iron  to 
iodine  is  small  (1  to  4j).  It  is  especially  liable  to  damage  the 
teeth.  The  citrate  of  iron  and  quinine  combines  the  virtues 
of  both  iron  and  quinine.  It  is  a  favourite  mild  preparation 
for  slight  cases  of  anaemia,  but  must  not  be  prescribed  with 
alkalies,  as  they  precipitate  the  quinine. 

Parrisli's  Food.— (Not  official.) 

A  complicated  preparation,  known  also  as  Squire's  Chemical 
Food.  The  Syrupus  Ferri  Phosphatis  Compositus  of  the 
British  Pharmaceutical  Conference  corresponds  to  it.  The 
ingredients  of  this  are  iron  wire,  concentrated  phosphoric 
acid,  precipitated  calcium  carbonate,  potassium  bicarbonate, 
sodium  phosphate,  cochineal,  sugar,  and  distilled  water. 

Dose,  |  to  2  fl.  dr. 

This  is  a  pleasant  preparation,  given  for  the  sake  of  the 
phosphates  and  iron  in  it.    Children  take  it  easily. 

Ferratin.— (Not  official.) 

This  is  a  tasteless  reddish-brown  powder,  insoluble  in 
water,  prepared  by  treating  albumen  and  the  tartrates  of  iron 
and  potassium  with  soda.    Contains  7  per  cent,  of  iron. 

Dose,  8  to  15  gr. 

It  is  very  easily  borne  by  the  stomach,  and  is  therefore 
suitable  for  anaemic  people  with  weak  digestion. 


MAJVGArVESIUM. 

Manganese.  Symbol,  Mn.  Atomic  weight,  54-52.  (Not  official.) 

Potassii  Pcrraanganas.- Potassium  Perman- 
ganate. KjMOjOj. 

Source.— It  may  be  obtained  by  the  interaction  of 
potassium  chlorate,  potassium  hydroxide,  and  manganese 
dioxide. 
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Chabactebs.— Dark  purple,  delicate,  slender  prisms. 
bolubihty.—l  in  20  of  water;  a  grain  gives  a  fine  purple  colour 
to  a  gallon  of  water. 

Incompatibles.— It  is  very  readily  deoxidized  in  the 
presence  of  organic  matter.  It  is  usually  given  as  a  pill  or  a 
tabella,  and  should  be  made  up  with  kaolin  or  paraffin,  or  an 
explosion  will  very  likely  take  place. 

Impurities.— Potassium  carbonate,  black  manganese 
oxide. 

Dose,  1  to  3  gv.  as  a  pill. 


Preparation. 

Liquor  Potassii  Permanganatis.  Strength.— 
1  per  cent,  solution  in  distilled  water.  It  has  a  very 
nasty  taste,  and  is  easily  deoxidized  in  the  presence  of 
organic  matters  to  a  brown  colour. 

Dose,  2  to  4  fl.  dr. 


Action  of  Potassium  Permanganate. 

External. — In  the  solid  form  it  is  a  mild  caustic 
and  is,  when  kept  dry,  a  permanent  salt.  Its  most 
important  action  is  that  when  moist  it  readily  gives 
up  its  oxygen  in  the  presence  of  organic  bodies,  and 
its  solutions  therefore  quickly  turn  dark  brown, 
manganese  dioxide  being  formed.  The  power  pos- 
sessed by  its  solution  of  giving  up  oxygen  makes 
it  a  disinfectant,  deodorant,  and  antiseptic,  espe- 
cially as  much  of  the  oxygen  is  in  the  form  of  ozone. 
But  its  action  as  a  germicide  is  very  limited,  for  it 
so  readily  gives  up  its  oxygen  to  the  organic  sub- 
stances in  which  the  micro-organisms  flourish  that 
it  very  soon  becomes  inert. 

Internal. — Potassium  permanganate  when  taken 
internally  must  be  quickly  decomposed.  Man- 
ganese salts  are  only  absorbed  from  the  intestine 
in  extremely  minute  quantities.  When  they  are 
injected  into  the  blood  they  are  excreted  in  the 
urine  and  into  the  intestine.    Probably  they  have  no 
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important  action  after  absorption.  Formerly  it  was 
thought  that  they  could  replace  iron  m  the  body, 
but  this  is  not  so.  The  red  corpuscles  do  not  take 
up  manganese. 

Therapeutics  op  Potassium  Permanganate. 

External.— Although  potassium  permanganate 
is  not  of  much  practical  use  as  a  germicide,  it  is 
commonly  employed  as  a  deodorant  for  drains,  bed- 
pans, to  wash  utensils,  and  to  wash  the  hands  ;  for 
the  last  purpose  it  is  suitable  as  being  non-irritant. 
It  has  one  advantage  :  namely,  that  it  is  easy  by  its 
change  in  colour  to  see  when  it  has  lost  its  efficacy. 
1  in  150  is  a  serviceable  strength.  Condy's  red  fluid 
consists  of  8  grains  of  sodium  permanganate  to 
the  fluid  ounce  of  distilled  water.  It  is  expensive 
for  purposes  requiring  a  large  quantity.  It  stains 
fabrics.  The  stain  may  be  got  out  by  applying 
sulphurous  acid,  but  the  fabric  must  be  immediately 
rinsed  in  water,  for  sulphuric  acid  is  formed. 

Internal. — The  official  liquor  of  potassium  per- 
manganate diluted  to  1  in  50  can  be  used  as  a 
mouth  wash  or  gargle  in  foul  conditions  of  the 
mouth,  or  as  an  injection  in  cases  of  foul  discharges, 
such  as  may  occur  with  gonorrhoea,  vaginitis,  uterine 
disease,  or  oztena.  Some  have  considered  that 
potassium  permanganate  is  beneficial  for  the  same 
cases  of  anfemia  as  iron,  but  probably  it  has  no 
effect.  Others  praise  its  power  in  amenorrhcea.  It 
should  always  be  given  as  a  pill  or  tabella,  for  the 
taste  of  solutions  of  it  is  very  nasty.  It  oxidizes 
morphine  and  is  therefore  an  antidote  to  opium 
poisoning. 
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GROUP  VI. 

Containing  Mercury  only. 
1.  HYDRARGYRUM. 

Mercury.    Quicksilver.    Symbol,  Hg.    Atomic  weight,  198-8. 

Source.— Cinnabar,  the  native  sulphide,  is  roasted  or  dis- 
tilled with  lime. 

Characters. — A  brilliantly  lustrous  fluid  metal,  easily 
divisible  into  small  globules.  Boils  at  662°  F.  Solidifies  at 
-40°  F. 

Impurities.— Lead,  tin,  and  other  metals. 

Preparations  containing  free  mercury. 

1.  Hydrargyrum  cum  Creta.  Synonym.— 
Grey  powder.  Strength. — 1  of  mercury  with  2  of  pre- 
pared chalk.  By  keeping,  the  mercury  is  liable  to 
become  mercuric  oxide,  which  makes  the  powder  more 
active. 

Dose,  1  to  5  gr. 

2.  Emplastrum  Hydrargyri.— Mercury,  164  ; 
olive  oil,  7  ;  sublimed  sulphur,  1 ;  lead  plaster,  328. 
The  sulphur  provides  the  globules  of  mercury  with  a 
fine  coat  of  sulphide  of  mercury,  and  this  prevents 
their  running  together.    Strength. — 1  in  3  of  mercury. 

3.  Emplastrum  Ammoniaci  cum  Hydrar- 
gyro. — Mercury,  164 ;  olive  oil,  7  ;  sublimed  sulphur, 
1 ;  ammoniacum,  656.    Strength. — 1  in  5  of  mercury. 

4.  Linimentum  Hydrargyri. — Mercurial  oint- 
ment, 1 ;  strong  solution  of  ammonia,  | ;  camphor 
liniment,  1^.    Strength. — 1  in  6  of  mercury,  nearly. 

5.  Pilula  Hydrargyri.  Synonym.— Blue  pill. 
Mercury,  1  ;  confection  of  roses,  1\ ;  liquorice,  ^. 
Strength. — 1  in  3  of  mercury. 

Dose,  4  to  8  gr. 

6.  Unguentum  Hydrargyri.  Synonym. — Blue 
ointment.  Mercury,  16  ;  lard,  16  ;  suet,  1.  Strength. — 
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1  in  2  of  mercury.  After  this  ointment  has  been  kept 
some  time  it  contains  metallic  mercury,  mercuric 
oleate,  and  mercurous  and  mercuric  oxides. 

7.  Ungiientum    Hydrargyri  Compositum. 

Synonym.— Scott's  ointment.  Mercurial  ointment,  10  ; 
yellow  wax,  6  ;  olive  oil,  6  ;  camphor,  m  flowers,  3. 
Strength  1  in  5  of  mercury. 

2.  Hydrargyri  Oxidum  Rubrum.— Red  Mer- 
curic Oxide.   HgO.   Synonym.— Bed  precipitate. 

Source.— Obtained  by  heating  mercurous  nitrate  until 
acid  vapours  cease  to  be  evolved. 

Characters. — An  orange-red  powder  or  crystalline  scales, 
almost  insoluble  in  water. 

Impurities.— Eed  lead,  brickdust,  nitrate  of  mercury. 

Dose,  J  to  1  gr. 

Preparation. 

Unguentum  Hydrargyri  Oxidi  Rubri.  Syn- 
onym Eed  precipitate   ointment.      Eed  mercuric 

oxide,  1 ;  yellow  paraffin  ointment,  9. 

3.  Hydrargyri  Oxidant  Flavum.— Yellow 
Mercuric  Oxide.  HgO. 

Source. — Precipitate  a  solution  of  mercuric  chloride  with 
caustic  soda. 

Characters.—  A  yellow  powder,  insoluble  in  water.  Not 
given  internally.  It  is  contained  in  Lotio  Hydrargyri  Flava. 
It  has  the  same  composition  as  the  red  oxide,  but  is  amor- 
phous. 

Preparation. 

Ungiientum   Hydrargyri    Oxidi    Flavi.  — 

Yellow  mercuric  oxide,  1  ;  yellow  soft  paraffin,  49. 

4.  Hydrargyri  Pcrcliloridum.— Perchloride  of 
Mercury,  Mercuric  Chloride.  Synonym. — Corrosive  sublimate. 
HgCl,. 

Source.— Heat  a  mixture  of  mercuric  sulphate,  sodium 
chloride,  and  manganese  dioxide.  HgSO,  +  2NaCl  +  MnOa  = 
HgCl2  +  Na,SO,  +  MnOr  The  perchloride  sublimes  and  "is 
condensed. 
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Chaeactebs. — Heavy,  colourless  masses  of  prismatic 
crystals.  Solubility.— I  in  16  of  water;  1  in  3  of  alcohol 
(90  per  cent.).  It  must  be  dissolved  in  distilled  water,  for 
ordinary  water  decomposes  it. 

Incompatibles.— Alkalies  and  their  carbonates,  potassium 
iodide,  lime  water,  tartar  emetic,  silver  nitrate,  lead  acetate, 
albumen,  soaps,  vegetable  preparations  containing  tannic  acid, 
and  in  fact  most  substances. 

Dose,  itoi  gr. 

Preparations. 

1.  Liquor  Hydrargyri  Perchloridi.— Mercuric 
chloride,  10  gr. ;  distilled  water,  1  pint.  Strength.— 
£  gr.  to  1  fl.  oz.,  or  i  gr.  to  1  fl.  dr. 

Dose,  30  to  60  m. 

2.  Lotio  Hydrargyri  Flava.  Synonym.— 
Yellow  wash.  Mercuric  chloride,  40  gr.;  lime  water, 
1  pint.  The  insoluble  yellow  oxide  is  formed  thus  : 
HgCL,  +  Ca(OH)2  =  HgO  +  CaCl2  +  H20.  Strength.  —  2 
gr.  in  1  fl.  oz. 

5.  Hydrargyri  Subcliloridum.— Subchloride  of 
Mercury,  Mercurous  Chloride.    Synonym. — Calomel.  Hg,Cl2. 

Sotjece. — Eub  mercury  with  mercuric  sulphate  to  form 
the  mercurous  sulphate,  Hg2S04.  Add  sodium  chloride,  and 
then  heat.  Calomel  sublimes.  Hg„S04  +  2NaCl  =  Hg„Cl.,  + 
Na2S04.  "  " 

Characters — A  dull  white,  heavy,  insoluble,  nearly 
tasteless  powder. 

Impurity  Mercuric  chloride. 

Dose,  J  to  5  gr. 

Preparations. 

1.  Lotio  Hydrargyri  Nigra.  Synonym.  —Black 
wash.  Calomel,  30  gr. ;  glycerin,  J  fl.  oz. ;  mucilage  of 
tragacanth,  1A  fl.  oz.;  lime  water,  to  make  10  fl.  oz. 
The  insoluble  black  or  mercurous  oxide  is  formed.  It 
is  suspended  in  the  mucilage  of  tragacanth.  Hg2Cl,  + 
Ca(OH)2  =  Hg,0  +  CaCl2  +  H20.  Strength.— 60  gr.  to 
the  pint,  or  3  gr.  to  1  fl.  oz. 

2.  Pilula  Hydrargyri  Subchloridi  Com- 
posita.  Synonym. — Plummer's  pill.  Calomel,  1  ; 
sulphuretted  antimony,  1  ;  guaiacum  resin,  2  ;  castor 


MERCURY 


203 


oil,  §  alcohol  (90  per  cent.),  h  Strength.— Calomel, 
1  in  4i. 

Dose,  4  to  8  gr. 

3.  Unguentum  Hydrargyri  Subchloridi .— 

Calomel,  1 ;  benzoated  lard,  9. 

6.  Hydrargyri  Oleas.— Mercuric  Oleate. 
Source.— Mix  oleic  acid,  1  fl.  dr.,  with  hard  soap,  2  oz. 

Dissolve  in  water  and  boil  with  1  oz.  of  mercuric  chloride  dis- 
solved in  water. 

Characters. —A  light  greyish  yellow,  oleaginous,  semi- 
solid substance. 

Preparation. 

Unguentum  Hydrargyri  Oleatis.— Mercuric 
oleate,  1 ;  benzoated  lard,  3. 

7.  Hydrargyri  Iodiduni  Ruforum.— Bed  Io- 
dide of  Mercury,  Mercuric  Iodide,  Biniodide  of  Mercury.  Hgl,. 

Source. — Mix  hot  solutions  of  mercuric  chloride  and 
potassium  iodide.    Filter  and  dry  the  precipitated  red  iodide. 

Characters. —A  vermilion  crystalline  powder,  feebly 
soluble  in  water,  but  easily  in  a  solution  of  potassium  iodide. 

Impurities. — The  same  as  of  the  perchloride. 

Dose,  itoi  gr. 

Preparations. 

1.  Liquor  Arsenii  et  Hydrargyri  Iodidi. 

Synonym. — Donovan's  solution.  Dissolve  equal  parts 
of  arsenious  iodide  and  mercuric  iodide  in  water.  A 

clear  pale  yellow  liquid.  Strength  1  per  cent,  of  each 

iodide. 

Dose,  5  to  20  m. 

2.  Unguentum  Hydrargyri  Iodidi  Rubri. — 

Mercuric  iodide,  1 ;  benzoated  lard,  24. 

8.  Hydrargyri  lodidum  Viride.— Hg.,L,.  (Not 
official.)  Green  Iodide  of  Mercury.  Synonym. — Subiodide 
of  mercury. 

Source. — Bub  together  mercury  and  iodine  with  a  few 
drops  of  spirit. 

Characters. — A  dull  green  powder  insoluble  in  water. 
Must  be  kept  in  the  dark,  for  it  very  soon  becomes  the  red  iodide. 
Keeps  better  if  a  slight  excess  of  mercury  is  present. 
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Dose,  £  to  2  gv.  in  a  pill.  It  is  best  prescribed  thus  : 
Hydrargyn  Iodidum  Viride,  the  required  dose;  milk  sugar 
a  gr. ;  excipient,  q.  s.  The  excipient  has  the  following  com- 
position :  Tragacanth  powder  (not  Co.),  240  gr. ;  water,  240  m  • 
syrup  of  glucose, 

9.  Liquor  Hydrargyri  J>  ill  at  is  Acidus.— 

Mercuric  Nitrate,  or  Pernitrate  of  Mercury.  Hg(NO,)„  in  solu- 
tion in  nitric  acid. 

Source.— Dissolve  4  oz.  of  mercury  in  5  fl.  oz.  of  nitric 
acid  with  1|  fl.  oz.  of  water,  and  heat. 

Characters — A  colourless,  strongly  acid  liquid  contain- 
ing much  free  nitric  acid.    Sp.  gr.  2-0. 

Impurity.— Mercurous  nitrate. 

10.  Unguentum  Hydrargyri  fViti  atis.  Syn- 
onym— Citrine  ointment. 

SouncE.— Mix  a  solution  of  1  of  mercury  in  3  of  nitric 
acid,  with  4  of  lard  and  7  of  olive  oil. 

Characters. — A  lemon-yellow  ointment. 

Preparation. 
Unguentum  Hydrargyri  Nitratis  Dilutum. 
Mercuric  nitrate  ointment,  1 ;  soft  yellow  paraffin,  4. 

11.  Hydrargyrum  Ammoniatum.  —  Ammo 
niated  Mercury.  NHJ3gCl.  Synonyms.—  White  precipitate, 
ammonio-chloride  of  mercury. 

Source.— Mix  solutions  of  ammonia  and  perchloride  of 
mercury.  HgCL,  +  2NH„OH  =  NH2HgCl  +  NH.C1  +  2H20.  Filter 
and  wash  the  precipitated  ammoniated  mercury. 

Characters. — An  opaque  white  powder,  very  insoluble. 

Impurities. — The  same  as  of  the  perchloride. 

Preparation. 
Unguentum  Hydrargyri  Ammoniati.  Syn- 
onym.— White    precipitate   ointment.  Ammoniated 
mercury,  1 ;  white  paraffin  ointment,  9. 

Action  of  Mercury  and  its  Salts. 
External. — The  perchloride  of  mercury  is  one  of 
the  most  powerful  and  important  antiseptics  with 
which  we  are  acquainted.  In  1870  it  was  dis- 
covered that  1  part  in  6000  would  kill  infusoria  and 
spermatozoa.  Now  it  is  known  to  be  a  universal 
germicide.     The  published  results  of  experiments 
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with  it  vary  very  much,  because  the  duration  of  the 
action,"*  the  solvent,  and  the  micro-organism  ex- 
perimented upon  are  not  always  the  same.  Lvans 
('  Guy's  Hosp.  Hep.,'  vol.  xlvii.)  found  that  anthrax 
spores  were  destroyed  by  corrosive  sublimate  solu- 
tions of  1  in  1000  acting  for  a  quarter  of  an  hour, 
and  1  in  3000  acting  for  one  hour.  The  bacilli 
themselves  were  destroyed  by  solutions  of  1  in 
15,000  acting  for  one  minute,  and  1  in  25,000  acting 
for  half  an  hour.  A  solution  of  1  in  70,000  pre- 
vented the  growth  of  the  spores,  and  one  of  1 
in  500,000  prevented  the  growth  of  the  bacilli. 
A  reference  to  carbolic  acid  will  show  how  much 
more  powerful  corrosive  sublimate  is.  A  solu- 
tion of  1  in  1000  is  very  commonly  employed  for 
many  disinfecting  purposes.  If  albumen  be  present 
in  the  fluid  to  be  disinfected,  an  albuminate  of 
mercury  is  formed,  and  the  antiseptic  value  of  the 
fluid  is  destroyed.  This  change  may  be  prevented 
by  the  addition  of  5  parts  of  either  hydrochloric  or 
tartaric  acid  to  1  of  corrosive  sublimate.  The 
biniodide  is  also  a  powerful  antiseptic.  Metallic 
instruments  cannot  be  disinfected  with  the  per- 
chloride,  for  mercury  is  deposited  on  them. 

Most  mercurials,  especially  the  oleate,  oxide, 
ammoniate,  nitrate,  and  perchloride,  will  destroy 
the  animal  and  vegetable  parasites  that  infest  the 
skin  ;  they  are  therefore  antiparasitic.  Also  most 
of  them  will  occasionally  relieve  itching,  even  when 
no  cause  is  to  be  found. 

The  soluble  salts  are  powerful  irritants,  for  the 
albuminate  of  mercury  formed  is  dissolved  in  the 
fluids  of  the  tissues,  and  the  acid  of  the  mercurial 
salt  exerts  its  irritant  action ;  the  acid  solution  of 
the  nitrate  is  strongly  caustic.  Insoluble  salts  are 
slightly  irritant  and  stimulating  ;  calomel  is  some- 
times applied  to  sores  for  this  property. 

Metallic  mercury  and  its  salts  are  absorbed  by 
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the  skin,  especially  when  rubbed  in  either  as  an 
oleate  or  an  ointment.  These  preparations  are  also 
taken  up,  although  to  a  less  degree,  if  simply  applied 
to  the  skin,  for  minute  particles  of  mercury  or  its 
salts  pass  into  the  hair  follicles  and  sebaceous 
follicles,  from  which  they  are  absorbed  as  an  oxide 
or  a  chloride.  All  the  symptoms  of  mercurial  poison- 
ing can  be  produced  if  the  drug  is  absorbed  through 
the  skin.  The  vapour  can  be  absorbed  through  the 
mucous  membrane  of  the  lungs,  and  mercury  com- 
pounds are  so  volatile  that  when  they  are  applied  to 
the  skin  some  usually  enters  the  blood  by  the  lungs. 

Internal.— Although  the  different  salts  of  mer- 
cury have  different  external  actions,  after  absorption 
their  actions  are,  in  most  respects,  similar.  The 
long-continued  use  of  excessive  doses  of  mercurials 
produces  well-marked  and  important  symptoms  {see 
Toxicology).  The  actions  for  which  mercurials  are 
used  in  medicine  are  the  following. 

Stomach  and  Intestines. — The  metal  mercury  it- 
self and  mercurous  compounds,  being  mildly  irritant 
in  their  action,  are  often  used  as  purgatives;  but 
the  mercuric  compounds  given  in  the  same  doses 
produce  severe  gastro-intestinal  irritation.  The 
action  is  chiefly  on  the  duodenum  and  upper  part  of 
thejejunum ;  the  precise  mode  of  irritation  is  unknown, 
but  it  is  certain  that,  in  consequence  of  the  adminis- 
tration of  the  mercurial,  the  contents  of  the  duode- 
num are  hurried  along  before  there  is  time  for  the 
bile  to  be  reabsorbed  or  altered,  and  hence  the 
motions  are  very  dark-coloured.  There  is  probably 
some,  but  not  an  excessive  increased  secretion  from 
the  intestinal  walls,  for  the  motions,  although  large 
and  loose,  are  not  watery.  As  the  action  of  the  mer- 
curial is  chiefly  on  the  upper  part  of  the  intestine,  it 
is  greatly  assisted  by  giving  a  saline  purge  a  few 
hours  after  it,  for  this  will  act  more  on  the  lower  part 
of  the  bowel.    The  contents  are  passed  along  so 
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quickly,  that  it  is  doubtful  whether  there  is  time  for 
much  mercury  to  be  absorbed  if  a  purgative  dose  of 
it  has  been  given.  Calomel  and  the  metallic  pre- 
parations are  the  two  forms  most  used  as  purgatives. 
The  former  is  the  more  powerful. 

Whatever  compound  of  mercury  is  taken  by  the 
mouth,  it,  in  the  stomach,  becomes  a  complex  albu- 
minate containing  mercury,  sodium,  chlorine,  and 
albumen.  This  compound,  in  the  presence  of  the 
sodium  chloride  in  the  stomach,  can  exist  in  solu- 
tion there.  This  same  compound  is  formed  when 
perchloride  of  mercury  is  injected  subcutaneously, 
and  therefore  the  solution  for  injection  should  contain 
a  little  sodium  chloride.  Precisely  what  happens  to 
it  in  the  duodenum  is  doubtful,  but  it  is  quite  certain 
that  if  the  dose  is  insufficient  to  cause  purgation 
some  mercury  is  absorbed  as  an  albuminate,  the  rest 
passing  out  of  the  bowel  as  a  sulphide. 

Liver. — It  was  formerly  taught  that  calomel  in- 
creased the  amount  of  bile  formed  by  the  liver. 
This  is  now  known  to  be  an  error,  but  perchloride  of 
mercury  may  possibly  slightly  increase  the  quantity, 
and  perhaps,  occasionally  when  calomel  is  adminis- 
tered, some  of  it  is  converted  into  the  perchloride. 
Calomel  and,  to  a  less  extent,  preparations  of  metallic 
mercury  are,  however,  called  indirect  cholagogues, 
because  they,  in  the  manner  already  explained,  aid 
the  excretion  of  bile,  and  being  powerful  antiseptics 
increase  its  purgative  action  by  preventing  its  de- 
composition, hence  the  stools  are  dark  green ;  they 
contain  calomel,  mercuric  sulphide,  and  unaltered  bile. 

Blood. — After  absorption  the  mercurial  com- 
pound formed  in  the  stomach  and  intestines  pro- 
bably becomes  oxidized,  and  circulates  as  an  oxy- 
albuminate.  Minute  long- continued  doses  of  mer- 
cury slightly  increase  the  richness  of  the  blood  in 
red  corpuscles,  and  may  add  a  little  to  the  weight  of 
the  body.    Large  doses  produce  anaemia.  Mercury 
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checks  the  emigration  of  white  corpuscles,  and  this 
perhaps  explains  its  antiphlogistic  action. 

Bemote  effects. — Mercury  is  chiefly  excreted  by 
the  ccecum,  colon  and  saliva  ;  in  large  doses  it  irri- 
tates the  salivary  glands  and  is  a  powerful  sialogogue. 
Minute  amounts  are  excreted  by  the  urine,  sweat, 
milk  and  bile.  By  itself  it  is  in  health  a  feeble 
diuretic,  but  it  sometimes  powerfully  aids  other 
diuretics  when  dropsy  is  present.  It  is  eliminated 
very  slowly,  and  hence  accumulates  in  the  body, 
especially  in  the  liver,  kidneys  and  spleen. 

Therapeutics  of  Meecuey  and  its  Salts. 

External. — Antiseptic  action. — Solutions  of  the 
perchloride  are  very  largely  employed.  A  strength  of 
1  in  1000  is  used  for  washing  the  hands,  for  washing 
the  parts  to  be  operated  upon,  for  soaking  towels, 
lint,  sponges,  &c,  used  in  operations,  for  washing 
infected  articles,  infected  rooms,  furniture,  linen,  &c. 
For  wounds  and  cavities  (as  the  uterus),  the  strength 
for  a  single  washing  should  not  exceed  1  in  2000, 
for  continual  irrigation  1  in  10,000.  Corrosive 
sublimate  discs,  tinted  blue,  made  so  _  that  one 
dissolved  in  a  pint  of  water  makes  a  solution  of  1  in 
500,  are  a  convenient  form  in  which  to  carry  the 
antiseptic.  Corrosive  sublimate  solutions  should 
always  be  tinted  blue  to  render  them  easy  to  recognize. 

Antiparasitic  action.— White  precipitate  oint- 
ment, dilute  nitrate  of  mercury  ointment,  and  a  wash 
of  the  perchloride  are  very  useful  for  destroying  lice 
on  the  head  ;  and  these  three,  especially  the  last,  are 
excellent  for  destroying  the  fungus  in  ringworm  and 
favus.  The  mercuric  oleate  is  useful  for  destroy- 
ing that  in  pityriasis  versicolor  ;  if  the  skin  is  easily 
irritated  the  ointment  of  it  should  be  used.  Mer- 
curials should  not  be  applied  over  so  large  an  area 
that  there  is  a  risk  of  poisoning  from  absorption. 

Irritant  action.— The  acid  solution  of  the  nitrate 
is  used  to  destroy  warts,  condylomata,  &c. ;  no  doubt 
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much  of  its  caustic  action  is  clue  to  the  free  nitric 
acid  it  contains.  Milder  preparations,  such  as  the 
dilute  ointment  of  the  nitrate,  or  the  red  oxide  oint- 
ment if  diluted,  may  be  used  for  tinea  tarsi ;  and  the 
same  ointments  are  very  beneficial  to  any  ulcer  or 
sore  that  requires  a  stimulant,  whether  or  not  it  be 
syphilitic.  When  a  milder  preparation  is  required 
calomel  is  often  dusted  on  the  part ;  and  black  wash 
is  very  commonly  used,  especially  for  syphilitic  sores 
and  condylomata. 

Itching. — Black  wash,  yellow  wash,  or  Unguen- 
turu  Hydrargyri  may  be  employed  to  relieve  the 
itching  of  skin  diseases,  such  as  prurigo  senilis  and 
urticaria,  if  they  are  not  too  extensive.  A  very 
favourite  ointment  for  many  skin  diseases  is  com- 
posed of  equal  parts  of  the  dilute  mercuric  nitrate, 
zinc  oxide,  and  lead  acetate  ointments  {see  p.  171). 

Absorbent  action— Ml  mercurial  ointments  and 
the  oleate,  when  applied  to  or  gently  rubbed  into  any 
part  which  is  chronically  inflamed,  often  aid  the 
absorption  of  the  products  of  inflammation,  if  they 
are  not  too  deep-seated.  For  this  purpose  blue  oint- 
ment and  Scott's  ointment,  or  the  oleate  ointment, 
are  very  commonly  used  for  chronic  inflammation 
of  joints,  chronically  enlarged  glands,  and  chronic 
peritonitis,  which  certainly  sometimes  appears  to  be 
cured  by  the  application  of  a  binder  spread  with  one 
of  these  preparations  or  the  Linimentum  Hydraroyri 
even  when  the  disease  is  tuberculous.  The  ointment 
of  the  red  iodide  is  in  India  applied  to  the  thyroid 
gland  m  goitre.  J 

Internal—  Alimentary  cmal.—Yexy  dilute  solu- 
10  ns  ol  the  perchloride  (4  gr.  to  10  fl.  oz.  water  with 
1  fl.  dr.  of  dilute  hydrochloric  acid  and  a  little  gly- 
cerin) may  be  used  as  a  mouth  wash  for  syphilitic 
ulceration  Ringer  advises  grey  powder  in  minute 
doses  lor  the  sudden  vomiting  immediately  after  food 
sometimes  met  with  in  children.    By  far  the  most 
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important  intestinal  action  of  mercury  is  its  purga- 
tive effect.  Calomel  and  blue  pill  are  pre-eminently 
the  purgatives  to  employ  when  there  is,  from  the 
headache,  constipation,  furred  tongue,  feeling  of 
weight  over  the  liver,  and  general  lassitude,  reason 
to  suspect  that  the  dyspepsia  is  hepatic.  Either 
of  these  drugs  at  night,  followed  by  a  watery 
purge,  as  Mistura  Senna?  Composita,  in  the  morn- 
ing, will  often  completely  relieve  the  symptoms. 
The  blue  pill  at  night  and  black  draught  (Mistura 
Senna?  Composita)  in  the  morning  have  long  been  a 
favourite  combination.  Mercury  or  calomel  is  also 
one  of  the  best  purgatives  for  cases  of  cirrhosis,  and 
for  cardiac  cases  in  which  there  is  considerable 
hepatic  congestion.  Grey  powder  mixed  with  a 
little  sugar  is  an  excellent  purgative  for  children,  or 
even  for  adults,  when  a  very  mild  purge  is  required 
—as  for  example,  after  severe  enteritis  or  peritonitis, 
or  if 'it  is  desirable  to  open  the  bowels  during  typhoid 
fever.  Children  take  mercury  very  well.  Infants 
can  easily  bear  grain  doses  of  the  grey  powder.  As 
diarrhoea,  especially  in  children,  is  so  often  due  to  the 
presence  of  some  irritant,  a  simple  purgative,  as  grey 
powder,  will,  by  removing  it,  often  cure  the  diarrhoea. 
This  preparation  hardly  ever  causes  griping,  but 
calomel  is  liable  to  do  so.  Mercury  compounds  are, 
on  account  of  their  intestinal  antiseptic  action,  much 
eiven  in  Germany  for  typhoid  fever  {see  pp.  80  and  93). 

Remote  uses.— hi  cases  of  heart  disease  mercury 
is  often  combined  with  digitalis  and  squill  as  a 
diuretic  (as  in  the  well-known  Guy's i  diuretic  pill : 
blue  Pill  12  gr.,  powdered  squill  root  12  gr.,  powdered 
digitalis  leaves  12  gr.,  extract  of  hyoscyamus  20  gr.  ; 
make  12  pills),  and  in  some  cases  this  combination 

does^£ircury  -  ^  form  1  Terfull5 

antisvphilitic.  The  perchloride  is  most  often  used 
Z Sit*,  and  grey  powder  for  children.  Tins  action 
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is  so  important  that  it  makes  mercury  one  of  the 
most  valuable  drugs  we  have.  It  has  already  been 
mentioned  that  it  may  be  applied  locally  to  syphilitic 
ulcerations,  but  to  be  of  any  use  it  is  essential  that  it 
should  also  be  administered  so  as  to  reach  the  blood. 
It  is  a  direct  antidote  to  the  syphilitic  virus,  it  can 
completely  cure  the  patient,  its  use  must  be  con- 
tinued over  a  long  time,  but  it  should  never  be  pushed 
to  salivation.  Treatment  should  be  begun  at  as  early 
a  stage  as  possible.  It  is  especially  valuable  in  the 
primary  and  secondary  stages  ;  authorities  differ  as  to 
its  value  in  tertiary  syphilis.  It  is  as  efficacious  for 
the  congenital  as  for  the  acquired  disease.  It  is  also 
administered  for  many  non- syphilitic  varieties  of 
chronic  inflammation,  but  not  so  often  as  formerly. 
Patients  with  disease  of  the  kidneys  do  not  bear  it  well. 

The  green  iodide  is  commonly  prescribed  for 
syphilis,  and  often  succeeds  when  other  prepara- 
tions have  failed.  Its  great  disadvantage  is  its  in- 
stability. Mercurous  tannate  (dose,  1  to  2  gr.  in  a 
pill)  is  strongly  recommended  by  some  authorities. 

Sal  Alcmbrotli.— (Not  official.) 

Amrnonio-mercuric  Chloride,  a  double  chloride  of  mer- 
cury and  ammonium. 

Source. — Mix  271  parts  of  corrosive  sublimate  with  107 
of  ammonium  chloride,  both  in  solution,  and  evaporate. 

Characters. — Flattened  rhombic  prisms,  freely  soluble 
in  water  or  glycerin.  It  contains  one  molecule  of  corrosive 
sublimate  combined  with  two  of  ammonium  chloride.  Three 
grains  of  sal  alembroth  contain  two  grains  of  corrosive 
sublimate.  It  is  a  very  powerful  antiseptic,  but  does  not 
combine  with  albumen  so  readily  as  perchloride  of  mercury, 
and  it  is  therefore  less  irritating. 

Action  and  Therapeutics. 
Sal  alembroth  gauze  (containing  1  per  cent.)  and 
sal  alembroth  wool  (2  per  cent.),  both  tinted  with 
aniline  blue,  which  is  bleached  by  the  discharge,  so 
that  it  is  easy  to  see  if  it  has  soaked  through,  are 
much  used  to  dress  wounds  antiseptically. 
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Sal  alembroth  injections  gr.  in  10  u\  of  water) 
are  a  convenient  non-irritating  form  in  which  to 
inject  mercury  subcutaneously  in  syphilis. 

Mcrcuro-zinc  Cyanide.— (Not  official.) 
Consists  of  one  molecule  of  mercuric  cyanide  combined 
with  four  molecules  of  zinc  cyanide. 
Chakactees. — A  white  powder. 

Action  and  Therapeutics. 

Mercuro-zinc  cyanide  gauze  and  wool,  each  con- 
taining 3  per  cent,  of  the  salt,  and  tinted  mauve  pink 
with  rosolane,  are  used  in  antiseptic  surgery  as  the 
salt  is  unirritating.    It  is  also  used  as  an  ointment. 

Modes  of  administration  of  mercurials. — (1)  By  the 
mouth. — The  Liquor  Hydrargyri  Perchloridi  is  often  given  to 
adults,  usually  in  doses  of  1  to  2  fl.  dr.  For  the  later  symptoms 
of  syphilis,  potassium  iodide  is  often  combined  with  it.  Per- 
iodide  of  mercury  is  formed  and  is  kept  in  solution  by  the 
excess  of  potassium  iodide.  Mercurous  iodide,  or  the  green 
iodide  of  mercury  (p.  203),  is  much  used  by  some.  It  is 
insoluble  in  water  and  is  incompatible  with  potassium 
iodide,  the  red  iodide  and  metallic  mercury  being  formed. 
The  best  preparation  for  children  is  ^  to  1  gr.  of  grey 
powder,  given  just  often  enough  to  avoid  purgation. 

(2)  By  the  rectum.— Occasionally  mercury  is  given  aa 
a  suppository. 

(3)  Endermically. — Mercurials,  especially  calomel,  are 
often  dusted  on  sores  and  ulcers,  and  lotions  are  also  locally 
applied.    Mercury  can  be  absorbed  in  this  way. 

(4)  By  inunction. — Blue  ointment  may  be  rubbed  into 
the  skin.  The  best  position  is  the  inner  side  of  the  thigh. 
Usually  a  piece  the  size  of  the  top  of  the  thumb  rubbed  in 
once  a  day  is  enough.  It  has  been  put  inside  the  sock,  for 
then  it  is  rubbed  into  the  foot  during  walking.  A  very  efficient 
way  of  applying  the  ointment  in  children  is  to  smear  it  on  a 
flannel  binder  which  is  worn  round  the  abdomen.  The  oleate 
may  be  employed  for  inunction.  Mercury  is  rapidly  absorbed 
by  these  means. 

(5)  Intramuscularly.— One-eighth  of  a  grain  or  less  of 
the  perchloride  dissolved  in  about  5  to  8  in.  of  distilled  water 
with  a  trace  of  sodium  chloride  may  be  used  for  a  dose.  The 
needle  of  a  hypodermic  syringe  is  plunged  deeply  into  some 
muscles,  preferably  those  of  the  gluteal  region,  and  to  the 
outer  side  of  it,  so  that  the  patient  does  not  sit  or  lie  on  the  spot, 
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and  the  required  dose  of  the  perchloride  solution  is  injected. 
If  much  pain  is  caused,  a  piece  of  ice  may  be  held  over  the 
part  before  the  injection  and  after  the  needle  is  withdrawn. 
The  injection  should  be  repeated  daily.  Before  going  to  bed 
is  a  good  time.  With  proper  oare  no  abscesses  result.  This 
is  a  very  rapid  and  thorough  way  of  bringing  the  patient 
under  the  influence  of  mercury.  Mercuric  cyanide  (dose, 
i  to  gr.)  is  also  a  good  salt  for  subcutaneous  injection. 
Many  think  that  mercury  is  best  given  [intramuscularly  in 
the  metallic  form.  Lambkin  strongly  advises  the  following  : 
mercury,  |  oz.  ;  lanolin,  2  oz.  ;  carbolized  liquid  paraffin,  ad 
5  oz.  This  equals  gr.  i.  in  in,x.  Maximum  dose,  mx.  once  a 
week. 

(6)  Fumigation.— Calomel  is  used.  The  patient,  who  is 
naked,  sits  on  a  cane-bottom  chair;  a  blanket,  which  reaches 
to  the  floor,  is  fastened  lightly  round  his  neck.  Twenty  grains 
of  calomel  are  placed  in  a  porcelain  dish  over  a  spint  lamp 
under  the  chair.  The  calomel  volatilizes,  and  is  absorbed  by 
the  skin.  A  bath  should  last  twenty  minutes;  with  obvious 
modifications  this  method  may  be  applied  to  patients  in  bed. 

(7)  Inhalation.— This  is  rarely  or  never  used. 

(8)  Baths  of  three  drachms  of  the  perchloride  to  thirty 
gallons  of  water,  with  one  fluid  drachm  of  hydrochloric  acid 
added,  have  been  used,  but  they  are  very  rarely  employed. 

Toxicology. 

Acute  poisoning  is  rare.  Salts  of  mercury,  especially 
the  per-salts, produce  severegastro-intestinal  irritation,  causing 
great  pain,  vomiting,  and  diarrhoea.  Corrosive  sublimate  and 
white  precipitate  are  the  preparations  usually  taken.  Acute 
poisoning  has  followed  washing  out  large  cavities  with  solu- 
tions  of  perchloride  of  mercury. 

Chronic  poisoning  by  mercury  or  its  salts  produces  a 
tram  of  remarkable  symptoms.  They  were  very  common  when 
it  was  the  practice  to  give  larger  doses  of  mercurials  than  are 
now  employed,  and  they  are  occasionally  seen  in  those  who 
work  m  mercury.  In  the  present  day,  when  the  patient  shows 
any  sign  of  mercurialism,  the  dose  is  reduced.  These  sym- 
ptoms (which  constitute  hydrargyrism  or  mercurialism)  may  be 
brought  about  however  the  mercury  is  taken.  The  first  indica- 
tions noticed  are  slight  foetor  of  the  breath  and  soreness  of  the 
gums  when  the  teeth  are  knocked.  Then  follows  a  disagreeable 
metallic  taste  in  the  mouth,  the  gums  become  swollen  and  soft 
and  they  bleed  readily.  Next  there  is  a  considerable  increase 
in  the  amount  of  saliva  secreted.  All  these  symptoms 
gradually  become  more  marked,  and  the  tongue  swolls  The 
teeth  are  now  loose,  the  saliva,  whioh  is  thick  and  viscid 
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pours  over  the  mouth,  the  parotid  and  salivary  glands  are 
enlarged  and  tender,  and  there  is  a  slight  rise  of  temperature. 
In  olden  days  these  symptoms  occasionally  ended  in  the 
falling  out  of  the  teeth,  extensive  ulceration  of  the  mouth 
and  tongue,  necrosis  of  the  jaw,  great  weakness,  emaciation, 
anremia,  a  watery  state  of  the  blood,  a  liability  to  haemor- 
rhages, exhaustion,  and  death. 

More  rarely  the  symptoms  are,  for  the  most  part,  nervous. 
These  occur  chiefly,  if  not  entirely,  among  those  who  work  in 
the  metal  and  inhale  the  vapour.  The  first  to  be  observed  is 
tremor,  beginning  in  the  face,  then  invading  the  arms,  and 
afterwards  the  legs.  Early  in  the  case  the  trembling  is  seen 
only  on  movement ;  soon  it  is  permanent.  It  resembles  para- 
lysis agitans.  Usually  there  is  considerable  weakness  of  the 
affected  muscles  ("  mercurial  palsy  ").  There  may  be  pains, 
and  a  weak  mental  condition  is  common.  Nothing  has  been 
found,  post  mortem,  to  account  for  these  symptoms. 

GBOTJP  VII. 
Arsenic,  Antimony,  Chromium. 

The  compounds  of  these  metals  have  several  physiologi- 
cal and  some  chemical  points  in  common.  The  oxide  of  each 
is  externally  a  powerful  caustic.  Internally,  arsenic,  anti- 
mony, and  (as  far  as  we  know)  chromium  compounds  are 
severe  gastro-intestinal  irritants.  Arsenic  and  antimony  in 
large  doses  both  cause  general  fatty  degeneration. 

ARSErVIUM. 

Metallic  Arsenic.    Symbol,  As.    Atomic  weight,  74-5. 
(Not  official.) 

1.  Acidum  Arseniosum.— Arsenious  Anhydride. 
Synonyms. — Arsenic  ;  Arsenious  Acid ;  White  arsenic.  As,0(1. 

Souece. — Arsenical  ores  are  roasted  and  purified  by  sub- 
limation. 

Chabacteks. — A  heavy  white  powder,  or  stratified  opaque 
white  masses.  The  strata  are  caused  by  the  presence,  in 
separate  layers,  of  the  crystalline  and  opaque,  and  of  the 
amorphous  and  vitreous  allotropic  modifications  of  arsenious 
anhydride.  Solubility.— 1  in  100  of  cold,  1  in  10  of  boiling 
water.  When  volatilized  and  sublimed,  it  forms  minute, 
transparent,  brilliant  octahedral  crystals.  When  heated  with 
charcoal  it  gives  off  a  garlic-like  odour. 

Incompatibles.— Lime  water,  salts  of  iron,  magnesia. 

Impurities. — Lime  salts. 

Dose,  gL  to  &  gr- 
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Preparations. 

1  Liquor  Arsenicalis.  Synonym.— Fowler's 
solution.  Arsenions  acid,  87|  gr.  I  potassium  carbon- 
ate, 87^  gr. ;  boil  in  10  fl.  oz.  of  water,  and  add  com- 
pound tincture  of  lavender,  5  fl.  dr. ;  water,  10  fl.  oz. 
No  decomposition  occurs,  but  an  alkaline  solution  of 
arsenious  acid  is  formed.  Strength— 1  gr.  of  arsemous 
acid  in  110  m,  or  1  per  cent. 

Dose,  2  to  8  m. 

2.  Liquor  Arsenici  Hydrochloricus.— Ar- 
semous acid  is  boiled  with  hydrochloric  acid  and  water. 
No  decomposition  occurs,  but  an  acid  solution  of  ar- 
senious acid  is  formed.  Strength.— 1  gr.  of  arsenious 
acid  in  110  m,  or  1  per  cent. 

Dose,  2  to  8  m. 

2.  Sodii  Arsenas.— Sodium  Arsenate,  Disodium 
Hydrogen  Arsenate.    Na.,HAsO.,  (Arseniate  of  Sodium,  B.  P. 

1885).  3 

Source.— Expose  to  a  temperature  of  300°  P.  crystallized 
sodium  arsenate,  which  may  be  prepared  by  treating  with 
water  the  product  of  the  fusion  of  arsenious  anhydride  with 
sodium  nitrate  and  sodium  carbonate. 

Characters. — A  white  powder.  The  hydrous  form,  which 
contains  seven  molecules  of  water  of  crystallization,  is  often 
seen,  and  was  official  in  B.  P.  1885. 

Solubility. — 1  in  6  of  water.    The  solution  is  alkaline. 

Dose,  i  to  i  gr. 

Preparation. 

Liquor  Sodii  Arsenatis.  Strength.- — 1  per 
cent,  of  anhydrous  sodium  arsenate  in  distilled  water. 
It  contains  about  half  as  much  metallic  arsenic 
as  Liquor  Arsenicalis. 

Dose,  2  to  8  m. 

3.  Arsenii  Iodidnm. — Arsenious  Iodide.  Asl3. 
Source  Made  by  the  direct  union  of  iodine  and  metallic 

arsenic. 

Characters. — Small  orange-coloured  crystals  or  crystalline 
masses.     Soluble  in  water  and  in  alcohol.    Solution  neutral. 
Dose,  ^  to  i  gr. 

Preparation. 

Liquor  Arsenii  et  Hydrargyri  Iodidi.  Syn- 
onym.— Donovan's  solution.    Sec  Mercury,  p.  203. 

4.  Ferri  Arsenas,  see  Iron,  p.  183. 
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Action  of  Arsenical  Compounds. 
External — Arsenious  acid  has  no  action  on  the 
skin,  hut  applied  to  raw  surfaces  it  is  a  powerful 
caustic. 

Internal. — A  limentary  canal— Unless  the  dose 
is  very  small,  all  preparations  containing  arsenic 
are  very  severe  gastro-intestinal  irritants  (see  Toxi- 
cology). Part  at  least  of  this  effect  is  due  to  excre- 
tion of  the  arsenic  into  the  stomach  after  absorption, 
for  if  given  subcutaneously  there  may  be  no  local 
effect,  although  there  is  intense  gastritis  soon  after 
injection.  In  minute  doses  they  are  gastric  stimu- 
lants, causing  dilatation  of  the  gastric  vessels  and  an 
increased  flow  of  gastric  juice.  Small  doses  also 
stimulate  the  duodenum. 

_5/!ood.--Arsenic  is  quickly  absorbed  into  the 
blood,  and  is  found  especially  in  the  polymorpho- 
nuclear white  corpuscles.  It  cannot  in  health,  but  can 
in  some  forms  of  anaemia  increase  the  haemoglobin 
and  the  number  of  red  corpuscles  ;  how  it  does  this 
is  unknown.  Arsenic  given  during  haemorrhage  has 
little  effect  on  the  blood,  but  if  combined  with  iron 
it  maintains  the  haemoglobin  even  more  than  iron 
alone.  It  may  cause  brown  pigmentation  of  the 
skin,  and  then  the  depth  of  pigmentation  appears 
to  be  proportionate  to  the  increase  in  the  red  cor- 
puscles. 

Bone— In  animals  arsenic  slightly  stimulates  the 
formation  of  compact  bone.  In  small  repeated  doses 
it  increases  the  leucoblasts  but  not  the  erythroblasts 
of  marrow,  it  dilates  the  vessels  and  leads  to  atrophy 
of  the  fat.  In  doses  large  enough  to  cause  general 
emaciation  the  marrow  undergoes  hyaline  degenera- 
tion. All  these  changes  occur  with  many  other  drugs 
and  are  not  peculiar  to  arsenic. 

Circulation. — In  the  frog  the  rapidity  and  force 
of  the  heart  are  lessened  till  it  finally  stops.  This 
is  a  local  action,  for  it  takes  place  when  applied  to 
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the  excised  heart.  Large  doses  destroy  the  capillaries 
and  lead  to  hemorrhage. 

Remote  effects. — In  many  diseases  arsenic  evi- 
dently profoundly  affects  metabolism,  for  the  patient 
recovers  under  treatment  by  this  drug.  If  given  in 
small  doses  to  healthy  persons  it  usually  improves 
the  general  condition,  probably  by  increasing  meta- 
bolism, but  perhaps  only  by  sharpening  the  appetite. 
It  has  been  incorrectly  stated  to  unite  with  albumen  ; 
another  view,  that  of  Binz  and  Schulz,  is  that 
arsenious  acid  becomes  arsenic  acid  by  taking  oxygen 
from  the  protoplasm,  but  that  the  arsenic  acid  sub- 
sequently yields  up  the  oxygen  again  and  that  the 
activity  of  arsenic  is  due  to  its  being  a  carrier  of 
oxygen.  It  makes  the  skin  glossy.  Some  of  the  people 
in  Styria  eat  white  arsenic  in  small  quantities,  and 
it  increases  their  strength,  weight,  and  appetite  and 
clears  their  complexion.  It  is  probable  that  the 
reason  why  these  people  can  take  arsenic  in  such 
quantities  is  that  an  antitoxin  is  developed  in  them. 
Wood  concludes  that  small  doses  of  arsenic  check 
tissue  change  and  decrease  nitrogenous  elimination. 
Large  doses  certainly  have  the  opposite  effect,  and 
cause  fatty  degeneration,  especially  of  the  liver, 
stomach,  and  intestines  ;  the  glycogen  disappears 
from  the  liver,  and  the  alkalinity  of  the  blood  falls 
owing  to  the  formation  of  lactic  acid.  But  our 
knowledge  of  the  influence  of  arsenic  on  nutrition  is 
very  imperfect,  nor  do  we  know  of  any  action  to 
which  its  beneficial  effects  in  many  diseases  can  be 
referred,  but  as  the  drug  certainly  in  some  way  alters 
the  condition  of  the  sufferer  it  is  vaguely  called  an 
alterative.  It  is  eliminated  chiefly  by  the  urine,  to 
a  less  extent  by  the  alimentary  canal,  the  sweat,  the 
saliva,  the  bile,  the  rnilk,  hair,  cutaneous  epithelium, 
and  even  the  tears,  but  it  is  also  stored  in  the  body, 
chiefly  in  the  liver  and  kidneys.  It  may  be  found 
many  years  after  death  in  the  bodies  of  those  who 
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have  taken  it  during  life.  It  can  pass  from  the 
mother  to  the  foetus. 

Excretion. — Most  of  it  is  excreted  by  the  urine. 
Minute  amounts  pass  out  by  the  mucous  membrane 
of  stomach,  bowel,  and  lungs,  and  by  the  skin. 

Thekapeutics  of  Arsenical  Compounds. 

External. — Formerly  arsenious  acid  was  used 
as  a  caustic  to  destroy  growths,  lupus,  warts,  &c, 
either  pure  or  as  a  paste.  Arsenious  acid,  1  part ; 
charcoal,  1  part ;  red  sulphide  of  mercury,  4  parts  ; 
and  water,  q.  s.,  is  the  formula  of  a  paste  once 
very  popular.  It  must  be  used  strong  enough  to 
make  the  mass  of  dead  tissue  slough  out  quickly, 
or  else  the  patient  becomes  poisoned,  for  the  arsenic 
is  rapidly  absorbed.  Arsenious  acid  £  grain  with  a 
grain  of  calomel,  vermilion,  or  black  antimony  make 
a  caustic  powder.  Liquor  Arsenicalis  has  been  recom- 
mended by  Ringer  as  an  application  for  corns. 

Internal. — Alimentary  canal. — Arsenious  acid  is 
useful  to  destroy  the  tooth  pulps  before  stopping  teeth. 

In  some  forms  of  dyspepsia  small  doses  of  the 
Liquor  Arsenicalis  are  occasionally  given  to  stimulate 
the  appetite.  Arsenic  is  so  liable  to  cause  sickness, 
diarrhoea,  and  other  symptoms  of  poisoning,  that  it 
is  a  rule  always  to  begin  a  course  of  it  with  small 
doses,  say  3  or  4  tt|_  of  the  Liquor  Arsenicalis,  or  to 

gr.  of  arsenious  acid  as  a  pill,  and  gradually  to 
increase  the  quantity.  Arsenic  in  any  form  should 
always  be  taken  immediately  after  meals,  so  as  to 
dilute  it  by  the  contents  of  a  full  stomach.  Children 
bear  it  well,  old  people  do  not.  Very  small  doses  some- 
times check  vomiting,  especially  that  form  in  which 
the  food  simply  regurgitates,  and  in  exceptional 
cases  it  may  succeed  in  checking  diarrhoea  when 
other  drugs  have  failed. 

Bemote  effects. — Arsenic  is  of  great  value  in 
chronic  superficial  skin  diseases  not  owing  their  cause 
to  an  irritant.     It  is  therefore  largely  used  for 
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psoriasis,  pemphigus,  and  sometimes  for  chronic 
eczema.  It  is  of  no  use  in  the  acute  stages  ot  these 
maladies,  nor  if  cutaneous  inflammation  is  deep- 
seated.  . 

Cases  of  anaemia  which  cannot  be  cured  by  iron, 
and  which  fall  under  the  heading  of  primary  anaemia, 
may  be  much  improved  by  arsenic.  _  Such  are  perni- 
cious ansemia,  splenic  leucocythaemia,  and  Hodgkin's 
disease  ;  but  often  no  drug  is  of  any  avail.  _  In  other 
forms  of  anaemia,  such  as  chlorosis,  arsenic  may  be 
tried,  but  not  often  with  benefit,  when  iron  compounds 
disagree.  It  often  improves  the  metabolism,  the 
appetite,  and  the  weight  in  those  whose  general  health 
is  feeble.  Arsenic  is,  next  to  quinine,  the  best 
antiperiodic  we  have,  but  it  is  not  nearly  so 
efficacious.  It  may,  however,  in  the  absence  of 
quinine,  be  used  for  ague,  and  is  especially  valuable 
for  the  anaemia  which  follows  ague,  and  for  neuralgia 
due  to  the  same  cause.  It  often  does  distinct  good 
in  rheumatoid  arthritis  if  given  for  a  long  while.  It 
is  frequently  prescribed  for  chorea,  but  it  is  difficult 
to  prove  that  the  cases  get  well  more  quickly  than 
they  would  without  any  drug.  Arsenic  has  been 
strongly  recommended  in  asthma  and  in  hay  fever. 
For  asthma  it  may  be  given  by  the  mouth,  or  smoked 
as  cigarettes,  made  by  saturating  bibulous  paper  in  a 
solution  of  fifteen  grains  of  potassium  arsenite  to  an 
ounce  of  water.  It  has  been  given  in  phthisis,  but 
without  benefit.  If  taken  with  thyroid  preparations 
it  appears  to  diminish  the  liability  to  thyroidism. 
The  springs  of  Levico  and  La  Bourboule  contain 
arsenious  acid.  The  waters  are  sold  in  England,  and 
form  a  convenient  way  of  giving  the  drug.  Strong 
Levico  contains  -fa  gr.  arsenious  acid  and  30  grains 
of  iron  salts  in  a  pint.  "Weak  Levico  contains 
and  8  gr.  respectively.  La  Bourboule  contains  gr. 
arsenious  acid  and  a  trace  of  iron  to  the  pint.  These 
waters  should  be  drunk  at  meals. 

Lately  arsenic  has  been  much  given  in  the  form 
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•5  ?n5  w  °^?SUm  <the  Sodium  salfc  °f  cacodylic 
acid  (CH3),AsOOH) ;  dose,  I  to  1  gr. ;  it  is  equivalent 
to  bl-b  per  cent,  of  arsenious  acid,  and  yet  it  is  stated 
that  large  doses  of  it  do  not  cause  poisoning  ;  this  is 
because  arsenious  acid  is  very  slowly  formed' from  it 
within  the  body,  and  possibly  much  of  the  cacodylate 
is  got  rid  of  before  this  happens.  It  has  not  been 
conclusively  shown  to  be  therapeutically  superior  to 
arsenious  acid.  It  is  often  given  hypodermically 
|  gr.  in  15  ni  of  water  daily. 

Toxicology. 

Acute  Poisoning-.— White  arsenic  is  frequently  used  as 
a  poison.  Soon  after  taking  it  the  sufferer  experiences  faint- 
ness,  nausea,  sickness,  epigastric  pain  and  tenderness.  These 
symptoms  quickly  increase.  The  vomit  is  brown,  and  often 
streaked  with  blood ;  the  pain  is  very  severe;  there  is  profuse 
diarrhoea,  with  much  tenesmus ;  and  there  are  cramps  in  the 
calves  of  the  legs.  The  vomiting  becomes  violent  and  inces- 
sant ;  there  is  a  burning  sensation  in  the  throat,  with  intense 
thirst.  Soon  severe  collapse  sets  in  ;  the  skin  is  cold,  the 
pulse  small  and  feeble,  and  the  patient  dies  collapsed.  The 
symptoms  frequently  bear  a  close  resemblance  to  those  of 
cholera.  Post  mortem — The  stomach  is  intensely  inflamed, 
even  if  the  arsenic  has  not  been  taken  by  the  mouth,  but  has 
been  applied  in  large  quantities  to  cancerous  growths.  This 
shows  that  arsenic  is  excreted  from  the  blood  into  the  stomach. 
The  small  intestines  are  also  acutely  inflamed. 

Treatment.— Wash  out  the  stomach.  Give  emetics  (p.  136), 
choosing  the  least  irritating  and  least  depressing.  The  stomach 
must  be  completely  emptied.  Give  unlimited  quantities  of 
freshly  prepared  humid  peroxide  of  iron  (p.  194)  or  dialysed 
iron  (p.  194).  If  neither  of  these  is  handy,  give  magnesia 
in  large  amounts,  or  large  doses  of  castor  oil  and  water. 
Give  brandy  or  ether  subcutaneously ;  apply  hot  blankets  and 
bottles  to  the  feet  and  the  abdomen. 

Chronic  Poisoning'  Often,  when  arsenic  is  taken  as 

a  medicine,  slight  symptoms  of  poisoning  are  seen.  They  are 
loss  of  appetite,  nausea,  perhaps  vomiting,  slight  abdominal 
pain,  and  mild  diarrhoea.  The  eyelids  become  a  little  puffy, 
the  conjunctivas  injected,  the  eyes  and  nose  water,  and  there  is 
slight  headache.  These  symptoms,  of  course,  show  that  the 
dose  given  is  too  large,  and  that  it  must  be  decreased. 

Arsenic  is  so  often  used  in  the  manufacture  of  all  sorts 
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bi  articles,  especially  wall  papers  and  fabrics,  that  chronic 
poisoning  by  it  is  frequently  seen.  It  is  also  met  with  in 
workers  in  arsenic,  and  in  persons  to  whom  it  has  been  given 
with  intent  to  murder.  The  symptoms  produced  are  those 
already  mentioned  as  present  when  large  doses  of  arsenic  are 
taken  medicinally. 

Long-continued  use  of  arsenic  may  induce  peripheral  neu- 
ritis ;  the  chief  symptoms  of  arsenical  neuritis  are  herpes 
zoster,  paralysis  of  the  muscles  of  the  limbs,  especially  the 
extensors  of  the  hands  and  feet,  ataxic  gait,  severe  darting 
pains  in  the  limbs,  and  rapid  muscular  atrophy.  Several  cases 
are  recorded  in  which  arsenic  has  caused  general  brown  pig- 
mentation of  the  skin,  best  marked  about  the  neck.  It  may 
also  give  rise  to  a  general  increase  of  epidermic  scales  (kera- 
tosis) and  to  brown  pigmentation  of  patches  of  psoriasis,  and 
in  quite  exceptional  cases  cause  eczema  or  urticaria.  The 
tongue  may  be  silvery.  After  death  from  chronic  poisoning, 
in  addition  to  the  gastro-intestinal  and  nervous  lesions,  there 
is  widespread  fatty  degeneration  of  most  of  the  organs  of  the 
body.  It  is  well  seen  in  the  liver,  kidneys,  stomach,  and 
muscles,  including  the  heart. 

Repeated  doses  given  to  animals  abolish  the  glycogenic 
function  of  the  liver,  and  puncture  of  the  floor  of  the  fourth 
ventricle  no  longer  causes  glycosuria.  In  frogs  poisoned  with 
arsenic  the  epidermis  peels  off  very  easily.  This  is  due  to 
degeneration  of  its  lower  cells,  the  degeneration  proceeding 
from  the  lowest  layer  outwards. 

ANTOJLOrVIUM. 

Antimony.    Symbol,  Sb.    Atomic  weight,  119. 
(Not  official.) 

1.  Aiitimoniiini   i\igiiiui    Pm-incatum.  _ 

Antimonious  Sulphide.  Sb2S3. 

Source.— The  native  sulphide  is  purified. 
Characters. — A  greyish-black  crystalline  powder. 

2.  Antinioniiim  Siilpliiii-atuin  Sulphurated 

Antimony.  A  mixture  of  antimony  sulphides  and  antimony 
oxides.    Sb.,S5,Sba05,Sb,S:i1Sb.10(i,  and  sulphur. 

Source.— Boil  antimonious  sulphide  with  sublimed  sul- 
phur and  a  solution  of  soda,  and  precipitate  with  sulphuric  acid. 
Characters.^  A  dull-red  powder,  insoluble  in  water. 
Dose,  1  to  2  gv. 

Contained  (1  part  in  4|)  in  Pilula  Hydrargyri  Subchloridi 
Composita. 
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3.  Antimonii  Oxiduin.  —  Antimonious  Oxide. 
Sb40B. 

Source. — Pour  a  solution  of  antimonious  chloride  into 
water.  The  antimonious  oxychloride  is  precipitated.  SbCl,  + 
HoO  =  SbOCl  +  2HC1.  The  precipitate  is  treated  with  sodium 
carbonate,  and  the  result  washed  and  dried.  2SbOCl  +  Na.,C03  = 
SbA  +  2NaCl  +  CO,. 

Characters.— A  greyish-white  powder,  insoluble  in  water. 

Impurities. — Higher  oxides. 

Dose,  1  to  2  gr. 

Preparation. 

Pulvis  Autimonialis.  —  A  substitute  for 
"  James's  powder."  Antimonious  oxide,  1 ;  calcium 
phosphate,  2. 

Dose,  3  to  6  gr. 

4.  Autimoiiium  Tartaratum.— Tartarated  An- 
timony, or  Potassio-tartrate  of  Antimony.  (KSbOjCjH.O^),, 
ILO.    Synonym.-  Tartar  emetic. 

Source.— Prepared  by  setting  aside  a  mixture  of  anti- 
monious oxide  and  acid  potassium  tartrate,  made  into  a  paste 
with  a  little  water  until  combination  has  taken  place,  and 
purifying  by  crystallization. 

Characters. —  Colourless  transparent  crystals  with  trian- 
gular facets.  Solubility.—  1  in  17  of  cold,  1  in  3  of  boiling 
water.    The  solution  is  faintly  acid. 

Incompatibles. — Gallic  and  tannic  acids,  most  astringent 
infusions,  alkalies,  lead  salts. 

Impurity. — Acid  tartrate  of  potassium. 

Dose,  5\  to  |  gr.  (diaphoretic)  ;  £  to  1  gr.  (cardiac  de- 
pressant) ;  1  to  2  gr.  (emetic). 

Preparation. 

Vinum  Antimoniale.  Tartarated  antimony, 
40  gr.  ;  boiling  distilled  water,  1  fl.  oz. ;  sherry, 
19  fl.  oz.    Strength— 2  gr.  to  1  fl.  oz. 

Dose,  10  to  30  m. ;  2  to  4  fl.  dr.  as  an  emetic. 

Action  op  Antimonial  Compounds. 

External. — Antimonial  compounds  are  powerful 
external  irritants.  Tartar  emetic  produces  a  pustular 
eruption  at  the  point  of  application. 

Internal.—  A limen tary  canal. — All  compounds  of 
antimony  are  powerful  irritants,  internally  as  well 
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as  externally;  the  action  of  tartar  emetic  is  best 
known.  The  first  result  of  swallowing  this  is 
vomiting.  The  early  acts  of  vomiting  are  entirely 
due  to  the  direct  action  of  the  drug  on  the  wall  of 
the  stomach,  but  it  is  quickly  absorbed,  and  by  its 
action  on  the  medulla  it  also  produces  sickness,  but 
this  action  is  slight.  It  will  produce  vomiting  when 
injected  into  the  blood,  partly  by  its  action  on  the 
medulla— for  it  will  act  if  the  stomach  is  replaced 
by  a  bladder— but  also  because  some  of  it  is  excreted 
into  the  stomach  and  intestines,  and  thus  the 
vomiting  is  continued  for  some  time.  In  large  doses 
tartar  emetic  is  irritant  to  the  intestine. 

Heart. — Antimony  acts  upon  man  as  upon  the 
lower  animals.  It  is  a  powerful  cardiac  depressant, 
diminishing  both  the  frequency  and  the  force  of  the 
beat  of  the  heart.  Experiments  on  animals  have 
shown  that  the  final  stoppage  takes  place  in  diastole, 
and  that  the  chief  action  of  antimony  is  that  of  a 
direct  depressant  to  the  cardiac  muscle  itself.  Of 
course  the  cardiac  depression  causes  the  arterial 
pressure  to  fall,  but  part  of  this  effect  is  due  to  a 
coincident  action  upon  some  portion  of  the  vaso-motor 
system  ;  the  probability  being  that  antimony,  paralys- 
ing the  muscular  coat  of  the  arteries,  relaxes  them. 

Respiration. — Respiration  is  depressed,  the  move- 
ments become  weaker,  and  inspiration  is  shortened, 
but  expiration  is  prolonged.  Finally,  the  pauses 
become  very  long  and  the  movements  very  irregular. 
The  cause  of  this  is  not  known  ;  probably  it  is  very 
complex. 

Nervous  and  muscular  systems. — Here  also  anti- 
mony acts  as  a  powerful  depressant,  especially  to  the 
spinal  cord,  and  to  a  less  extent  to  the  brain  ;  hence 
moderate  doses  cause  a  feeling  of  languor,  inaptitude 
for  mental  exertion,  and  sleepiness.  Experiments 
on  animals  show  that  after  the  administration  of 
large  doses  of  antimony  reflex  movement  is  soon 
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lost,  and  that  this  is  due  to  a  depressing  effect  on 
the  sensory  part  of  the  spinal  cord.  This  depres- 
sant influence  is  felt  also  in  the  muscles,  and  hence 
antimony  will  relieve  spasm,  but  whether  it  does  so 
by  direct  action  on  the  muscles,  or  by  acting  on 
the  nervous  system,  is  doubtful. 

Temperature. — Moderate  doses  of  antimony  have 
little  influence  on  the  temperature,  but  large  doses 
cause  a  considerable  fall,  due,  no  doubt,  in  the  main 
to  the  circulatory  depression,  but  also,  it  is  said,  to 
a  direct  action  in  decreasing  the  amount  of  heat 
produced. 

Excretion. — Antimony  is  excreted  by  the  urine, 
bile,  sweat,  bronchial  secretion,  milk,  and  particularly 
by  the  faeces.  We  have  seen  that  part  of  its  emetic 
effect  is  due  to  its  excretion  into  the  stomach.  As 
it  passes  out  by  the  bronchial  mucous  membrane  it 
increases  the  amount  of  secretion,  and  thus  acts  as 
an  expectorant.  On  the  skin  its  action  is  that  of 
a  profuse  diaphoretic.  This  is  chiefly  a  secondary 
result  of  the  depression  of  the  circulation,  but  it  is 
possibly  in  part  a  direct  local  effect.  In  frogs  the 
action  on  the  skin  is  very  like  that  of  arsenic,  but 
antimony  softens  rather  than  detaches  the  epidermis, 
which  thus  becomes  a  jelly-like  mass.  Being  ex- 
creted in  the  bile,  it  perhaps  aids  its  flow  ;  therefore 
it  may  be  a  cholagogue. 

In  passing  through  the  kidneys  it  may  be  slightly 
diuretic,  but  this  depends  upon  the  amount  of  per- 
spiration produced  by  it.  If  its  use  is  continued 
for  some  time  it  will  cause,  like  arsenic,  fatty  degene- 
ration, especially  of  the  liver,  and  abolition  of  the 
hepatic  glycogenic  function. 

Therapeutics  op  Salts  of  Antimony. 

External. — Many  years  ago  an  ointment  of  tartar 
emetic  was  commonly  applied  as  a  counter-irritant, 
but  it  causes  much  pain,  and  is  now  seldom  used. 
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Internal. — Alimentary  caned. — Tartar  emetic  is 
not  to  be  recommended  as  an  emetic,  for  the  action 
is  slow,  and  the  general  depression  of  emetic  doses 
is  great.  For  this  reason  it  should  never  be  given 
to  produce  purgation.  The  only  cases  in  which  it 
is  permissible  are  those  in  which  an  emetic  is  re- 
quired for  laryngitis,  bronchitis,  or  some  other  acute 
inflammatory  condition  of  the  respiratory  tract,  for 
then  its  depressant  action  on  the  circulation  may 
perhaps  be  beneficial,  but  usually  ipecacuanha  is 
preferable. 

Circulation. — Antimony  was  formerly  largely 
employed,  especially  in  combination  with  aconite,  to 
reduce  the  force  and  frequency  of  the  pulse  in  all 
sorts  of  febrile  conditions,  but  this  is  now  generally 
thought  unnecessary.  If  it  is  to  be  used  it  is 
especially  indicated  in  respiratory  affections,  for  then 
its  expectorant  effect  may  be  valuable. 

Respiration. — It  has  been  very  much  given  for 
the  early  stage  of  acute  bronchitis,  but  certainly  it 
should  not  be  continued  after  a  free  secretion  of 
bronchial  mucus  has  been  set  up  by  it.  After  that 
it  is,  on  account  of  its  depressing  influence,  an  un- 
desirable expectorant. 

No  'vous  and  muscular  systems. — Its  use  as  a 
sedative  in  delirium  tremens  is  now  abandoned,  and 
the  introduction  of  chloroform  has  made  it  unneces- 
sary to  employ  tartar  emetic  to  relax  muscular  spasm 
in  hernias  and  dislocations. 

Remote  effects. — Occasionally  it  is  given  in  fevers 
for  its  diaphoretic  influence,  and  for  its  slight  anti- 
pyretic action.  Sometimes  it  is  ordered  as  a  chola- 
gogue,  but  because  of  its  powerful  depressant  action 
it  is  less  used  as  a  medicine  than  formerly. 

Toxicology. 

Acute  Poisoning-.  -The  symptoms  arc  very  like  those 
of  arsenical  poisoning  (p.  220).    Post  mortem  The  gastro- 
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intestinal  irritation  is  very  similar,  but  it  is  not  nearly  so 
marked. 

Treatment. — Unless  the  vomiting  is  very  free,  apornor- 
phine  subcutaneously,  or  zinc  sulphate  by  the  mouth,  or 
the  stomach-pump  may  be  used.  Also  frequent  doses  of 
half  a  drachm  of  tannic  or  gallic  acid  dissolved  in  water, 
strong  tea  or  coffee,  mucilaginous  drinks,  and  stimulants 
subcutaneously.  Hot  water  bottles  and  warm  blankets  may  be 
necessary. 

Chronic  poisoning'  is  not  sufficiently  common  to  call 
for  notice  here. 

CHROMIUM. 

Symbol,  Cr.    Atomic  weight,  51-74.    (Not  official.) 

1.  Acidum  Chromicum.^Chromio  Acid.  Chromic 
anhydride.  CrOs. 

Source. — Prepared  from  potassium  biohrornate  by  the 
action  of  sulphuric  acid. 

Characters. — Crimson  acicular  crystals,  very  deliques- 
cent, soluble  in  water.  Readily  yields  oxygen,  and  will  there- 
fore easily  explode.  It  does  so  with  either  glycerin  or  alcohol. 

Preparation. 
Liquor  Acidi  Chromioi. —  Chromic    acid,   1  ; 
water,  3. 

Action. 

External. — In  consequence  of  its  oxidizing  power 
chromic  acid  is  a  powerful  deodorant  and  disinfec- 
tant. It  coagulates  albumen  and  oxidizes  organic 
matter,  and  is  therefore  a  powerful  caustic. 

Internal. — None  is  known. 

Therapeutics. 

External  As  a  lotion,  1  in  40,  or  even  stronger, 

chromic  acid  has  been  used  for  its  disinfectant 
properties  to  wash  foul  ulcers  and  sores,  and  also  as 
a  local  application  for  ozsena,  gonorrhcea,  leucorrhcea, 
and  bad  ulceration  of  the  mouth,  but  a  gargle  should 
contain  only  a  grain  in  a  fluid  ounce.  The  pharma- 
copceial  liquor  is  occasionally  used  as  a  caustic  to 
destroy  condylomata. 

2.  Potassii  Bichroinas.  — Potassium  Bichro- 
mate. K„CrO.„CrOs. 

Source.-  Prepared  from  chrome  ironstone. 
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Characters.— Large  orange-red  transparent  triclinic  crys- 
tals. {Solubility. — 1  in  10  of  water. 

Incohpatibles. — Owing  to  the  ease  with  which  it  oxidizes 
it  readily  forms  explosive  compounds.  Hence  it  is  best  pre- 
scribed with  kaolin  or  in  capsules. 

Dose,  x5  to  J  gr.,  in  capsules,  or  as  a  pill  with  kaolin. 

Action  and  Therapeutics  op  Potassium 
Bichromate. 

Occasionally  solutions  of  it  have  been  taken  by 
mistake.  Symptoms  of  very  severe  gastro-intestinal 
inflammation  with  much  collapse  have  followed. 
Handling  the  salt  frequently  may  produce  eczema. 
Its  solution  is  caustic  and  antiseptic,  but  it  is  weaker 
than  chromic  acid.  Potassium  bichromate  is  useful 
for  gastric  catarrh  and  gastric  ulcer  ;  it  is  best  given 
on  an  empty  stomach  thrice  a  day. 


The  remaining  groups  of  the  inorganic  drugs 
are  non-metallic. 


GROUP  VIII. 

Containing  Phosphorus  only. 

PHOSPHORUS. 

Symbol,  P.    Atomic  weight,  30-8.  (Official.) 

Source. — Obtained  from  calcium  phosphate. 

Characters.— A  wax-like  solid,  freely  soluble  in  carbon 
bisulphide,  sparingly  soluble  in  alcohol,  ether,  and  chloro- 
form, 1  in  80  in  olive  oil  or  melted  fat,  insoluble  in 
water  ;  luminous  in  the  dark.  Must  be  kept  under  water,  as 
it  oxidizes  and  takes  fire  very  easily.  Heated  with  hydro- 
gen it  forms  red  or  amorphous  phosphorus,  which  is  non- 
poisonous,  as  it  is  so  insoluble  that  it  cannot  be  absorbed. 

Dose,      to  ^  gr.,  in  pill  or  solution. 

Preparations. 
1.  Oleum  Phosphoratum. — 1  gr.  of  phosphorus 
dissolved  at  180°  F.  in  99  gr.  of  almond  oil,  which 
must  first  be  heated  to  300°  F.  and  filtered  to  remove 
water  and  organic  matter,  for  this  would  otherwise 
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oxidize  the  phosphorus.  This  preparation  is  very 
nasty.    Strength. — 1  per  cent. 

Dose,  1  to  5  m.  (in  a  gelatin  capsule). 

2.  Filula  Phosphori.  —  Phosphorus,  10  gr. ; 
white  beeswax  melted,  125  gr. ;  lard  melted,  125  gr.  ; 
kaolin,  115  gr. ;  carbon  bisulphide,  33  in..  Place  the 
wax  and  lard  in  a  warmed  mortar,  and  stir  till  like 
cream.  Dissolve  the  phosphorus  in  the  carbon  bisul- 
phide, and  mix  with  the  melted  fats ;  add  the  kaolin. 
Keep  the  mixture  in  cold  water  in  a  bottle  from  which 
light  is  excluded.  When  dispensed,  every  3  grains  of 
the  mixture  is  incorporated  with  1  gr.  of  gum  acacia. 
This  pill  contains  2  per  cent,  of  phosphorus.  It  should 
be  varnished. 

Dose,  1  to  2  gr. 

Action. 

The  only  known  action  of  minute  closes  of  phos- 
phorus is  that  in  animals  the  spongy  tissue  of 
the  bones  is  thickened  by  the  deposition  of  true 
bone  of  normal  composition,  and  the  compact  tissue 
is  rendered  more  dense.  If  rather  larger,  frequently 
repeated  doses  are  given  for  some  time,  prolifera- 
tion of  the  interstitial  connective  tissue  of  the 
stomach,  liver,  and  kidney  is  also  found.  With  still 
larger  doses  fatty  degeneration  is  produced,  as  de- 
scribed under  Toxicology.  Phosphorus  enters  the 
blood  as  phosphorus,  and  acts  as  such,  not  as 
phosphoric  acid.  It  is  eliminated  in  the  urine  as 
phosphates.  Elixir  Phosphori  (Brit.  Pharrn.  Confer- 
ence)— dose,  1  to  2  fl.  dr. — is  the  best  fluid  prepara- 
tion. 

Therapeutics. 
It  has  been  used  in  osteomalacia,  in  rickets,  and 
in  cases  of  ununited  fracture,  but  for  rickets  at  least 
it  is  a  very  inferior  remedy,  and  it  is  probably  of 
little  use  in  medicine. 

Toxicology. 

Acute  Poisoning. — Phosphorus  is  often  taken,  or 
administered  criminally,  either  as  match  heads  or  vermin 
paste.  For  the  first  few  hours  there  are  no  effects,  then  the 
following  symptoms  of  gastro-intestinal  irritation  set  in :— 
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Nausea,  abdominal  pain,  and  vomiting  ;  the  vomited  matters 
smell  of  phosphorus  and  are  luminous.  There  is  some 
general  depression.  Diarrhcea  is  rare.  The  patient  may  die 
of  collapse,  but  far  more  frequently  these  symptoms  all  pass 
off,  and  he  appears  quite  well.  But  after  three  or  four  days 
jaundice  is  noticed,  and  this  soon  becomes  very  deep  ;  there 
is  now  great  prostration,  the  liver  is  enlarged,  the  abdomen 
distended,  and  he  complains  of  intense  thirst.  Vomiting  of 
altered  blood  and  diarrhcea  with  bloody  stools  may  be  ob- 
served, but  these  two  symptoms  are  not  severe.  The  skin  is 
cold,  the  pulse  feeble  and  rapid.  The  urine  is  scanty,  highly 
coloured,  albuminous,  bile-stained,  and  perhaps  bloody,  and 
it  may  contain  bile  acids  and  crystals  of  leucin  and  tyrosin. 
There  is  an  excessive  proteid  metabolism  as  shown  by  the 
increase  of  sulphates,  phosphates,  and  nitrogen  in  the  urine. 
This  last  comes  from  the  excess  of  ammonia  which  is  pro- 
duced in  the  proteid  tissues  and  poured  into  the  blood  to 
neutralize  the  lactic  acid,  which  appears  because  phosphorus 
prevents  the  complete  oxidation  of  glycogen  and  of  the  non- 
nitrogeneous  results  of  proteid  breakdown.  This  incomplete 
oxidation  leads  to  diminished  intake  of  oxygen  and  output 
of  carbonic  acid  and  to  the  accumulation  of  fat  as  seen  in  the 
fatty  liver  and  the  muscles  which  undergo  fatty  degeneration. 
Muscular  twitchings  occur,  the  patient  becomes  comatose 
and  dies.  Post  mortem. — Two  results  are  very  striking. 
(1)  Fatty  degeneration  (thus  phosphorus  resembles  arsenic 
and  antimony),  affecting  principally  the  liver,  in  which 
it  is  very  marked;  and  if  the  patient  lives  long  enough 
there  may  be  a  diminution  in  size  of  the  organ.  Fatty- 
degeneration  is  also  found  in  the  muscles,  kidneys,  and 
gastro-intestinal  tract.  (2)  Hemorrhages  are  seen  in  many 
places,  and  ecchymoses  are  sometimes  very  abundant.  If 
they  occur  in  the  gastric  and  intestinal  mucous  membranes 
they  may  give  rise  to  the  erroneous  belief  that  evidences  of 
acute  gastro-intestinal  irritation  can  be  found  at  death.  The 
symptoms  of  phosphorus  poisoning  in  many  respects  resemble 
those  of  acute  yellow  atrophy  of  the  liver. 

Treatment.— Thoroughly  empty  the  stomach  by  a 
stomach-pump  or  by  washing  it  out.  Give  copper  sul- 
phate as  an  emetic  (see  p.  174),  three  grains  every  few 
minutes  till  vomiting  is  induced,  then  every  15  minutes;  also 
half  a  drachm  of  oil  of  turpentine  (q.v.)  every  half-hour.  A 
full  dose  of  a  saline  purge  may  be  administered.  No  other 
oils  or  fat  should  on  any  account  be  given. 

Chronic  Poisoning-. -This,  which  used  to  be  seen  in 
those  who  worked  among  phosphorus  fumes,  is  now  of  great 


280 


MATERIA  MEDICA 


rarity.  The  chief  symptoms  are  those  of  gastro-intestinal 
irritation  and  necrosis  of  the  jaw.  This  Stockman  has  shown 
to  be  due  to  the  fact  that  the  phosphorus  fumes,  when  the 
gum  is  broken,  gain  access  to  the  bone  and  lower  its  vitality, 
so  that  it  easily  becomes  the  seat  of  tubercular  disease. 
Sufferers  from  phosphorus  necrosis  often  die  from  general 
tuberculosis. 

1.  Calcii  Hypophosphis.— Calcium  Hypophos- 
phite.  Ca(PH.,02),. 

Source. — Heat  phosphorus  with  slaked  lime  and  water. 
3Ca(HO)2  +  8P  +  6H20  =  3Ca(PH20.,)2  +  2PH3. 

Characters. — White  pearly  crystals,  with  a  bitter  nau- 
seous taste.    Solubility. — 1  in  8  of  cold  water. 

Dose,  3  to  10  gr. 

2.  Sodii  Hypophosphis.— Sodium  Hypophos- 
phite.  NaPELCv 

Source. — Add  sodium  carbonate  to  a  solution  of  cal- 
cium hypophosphite  and  evaporate.  Ca(PH„02)2  +  Na2C03  = 
CaC03  +  2NaPH202. 

Characters.— A  white  granular  salt  with  a  bitter  taste. 
Solubility. — 1  in  1  of  water. 

Dose,  3  to  10  gr. 

Therapeutics  of  Hypophosphites  of  Calcium 
and  Sodium. 
These  drugs  have  been  recommended  for  phthisis, 
but  although  in  some  cases  they  appear  to  have  done 
good  there  is  no  satisfactory  evidence  of  their  value. 
Hypophosphite  of  iron  is  often  prescribed  (dose,  1  to 
5  gr.,  slightly  soluble  in  water).  All  three  hypo- 
phosphites  are  best^given  dissolved  in  water  and 
syrup.  The  Liquor"  Hypophosphitum  Compositum 
(B.  P.  C. ;  dose,  \  to  2  fl.  dr.)  contains  these  three 
with  manganese  hypophosphite,  and  the  Syrupus 
Hypophosphitum  Compositus  (B.  P.  0.),  dose  \  to  2 
fl.  dr.,  contains  those  of  iron,  potassium,  quinine, 
calcium,  and  manganese,  together  with  ^  gr.  of 
strychnine  in  each  drachm.  It  should  be  remembered 
that  hypophosphites  explode  if  heated.  Calcium 
Lactophosphate  is  described  on  p.- 153. 

Glycerophosphates.— (Not  official.) 

Calcii  Glycerophosphas  (dose,  3  to  10  gr.,  soluble  in 
water)  is  most  used.    Ferri  Glycerophosphas  (dose,  1  to  5  gr., 
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sparingly  but  Buffloiontly  soluble  in  water)  Lb  a  useful  salt. 

Glycerophosphates  have  I  n  much  given  to  persons  who 

from  ovorwork  or  disease  are  run  down,  weary,  and  easily 
tired,  and  certainly  in  somo  oases  they  are  of  benefit,  They 
are  best  given  in  an  ounoe  of  water  llavourod  with  syrup,  and 
taken  direotly  after  meals  tlirieo  daily.  Many  other  glycero- 
phosphates, besides  the  above,  are  in  the  market.  An  excel- 
lent preparation  is  the  Syrupus  Glyoerophosphatum  Oomposi- 
tus  (B.  P.  C),  doHo  I  to  2  II.  dr.  It  oontains  glycerophos- 
phates of  calcium,  potassium,  sodium,  magnesium,  and  iron, 
with  citric  acid,  calToino,  and  strychnine.  Sanatogen  is 
sodium  glycerophosphate  of  casein.  Tunnioliffe's  researches 
appear  to  show  that  tho  phosphorus  of  glycerophosphates 
i  ;  absorbed  and  retained  in  tho  body. 


GROUP  IX. 

Chlorine,  Iodine,  Bromine. 

These  eloments,  which  are  chemically  so  closely  allied, 
are  all  of  them  powerful  disinfectants  and  irritants. 

CHLORINE. 

Symbol,  CI.    Atomic  weight,  35-10. 

This  gas  is  not  ollicial  under  its  own  name,  hut  it  is  offi- 
cially obtained  from  chlorinated  lime  and  ohlorinated  soda, 
and  aciduin  nitro-hydrochloricum  dilutum  contains  free 
chlorine. 

1.  C!alx  fJlilOMnala.— Chlorinated  Lime.  CaCl,0.„ 
GaCL  Synonym.  Bleaching  powder.  It  may  be  regarded 
either  as  a  compound  of  calcium  hypochlorite  and  calcium 
chloride,  or  as  one  of  lime  and  chlorine. 

Souboe. — Pass  ohlorine  gas  over  slaked  lime.  'iCalL.O, 
+  2CI,,  =  CaCI,0,,.CaCl2  +  2H.,0.  '  " 

Ghabaotebs. — A  dull  white  powder,  smelling  of  ohlorine, 
which  it  evolves  on  addition  of  an  acid  or  on  exposure  to  air, 
for  it  absorbs  carbonic  acid  gas.  Contains  8H  per  cent,  of  avail- 
able chlorine. 

Preparation. 

Liquor  Calcis  Chlorinatse.— 1  of  chlorinated 
lime  shaken  up  with  10  of  water.  Yields  .'i  por  cent, 
of  chlorine. 

a.  Liquor  Sodse  Chlorinatse.— Solution  of 
Chlorinated  Soda.  NaCI.NaCIO.  Synonym,.—  Labarrauue's 
disinfecting  (Intel. 


232 


MATEEIA  MEDICA 


Souhce. — Mix  a  solution  of  sodium  carbonate  with  one 
of  chlorinated  lime. 

Chabactebs. — A  colourless  liquid  with  an  odour  of  chlo- 
rine. It  is  a  mixture  of  chloride,  hypochlorite,  and  carbonate 
of  sodium.  Contains  2-5  per  cent,  available  chlorine.  To  be 
preserved  in  a  cool,  dark  place. 

Dose,  10  to  20  m. 

Action  of  Chlorine. 

External. — Chlorine  is  one  of  the  most  powerful 
disinfectants  and  deodorizers.  It  has  a  very  great 
affinity  for  hydrogen,  and  hence  decomposes  com- 
pounds which  contain  hydrogen,  oxygen  generally 
being  set  free.  Chlorine  is  a  very  active  and  de- 
structive irritant  to  the  skin  and  mucous  membranes. 

Internal. — It  is  hardly  ever  given  internally. 
If  it  were,  it  would  become  converted  into  chlorides. 

Therapeutics  op  Chlorine. 

External. — Chlorine  is  largely  used  in  the  form 
of  chlorinated  lime  to  disinfect  privies,  drains,  urinals, 
&c.  It  may  be  employed  also  to  disinfect  rooms  after 
infectious  diseases.  All  metals  or  articles,  such  as 
fabrics,  likely  to  be  bleached,  should  be  covered  up 
or  removed ;  the  windows  and  chimneys  should  be 
pasted  up.  The  gas  can  be  evolved  from  common  salt, 
black  oxide  of  manganese,  and  sulphuric  acid.  The 
door  is  then  shut,  and  the  cracks  around  it  are  pasted 
over  with  paper.  Chlorine  water  is  sometimes  em- 
ployed as  a  wash  for  foul  ulcers  and  discharges. 
The  preparation  known  as  Electrozone  owes  its 
antiseptic  properties  to  chlorine.  It  is  sea  water 
the  alkaline  chlorides  of  which  have  been  converted 
into  alkaline  hypochlorites  by  electrolysis.  Its 
antiseptic  strength  is  about  the  same  as  that  of 
Liquor  Sodfe  Chlorinatte. 

Internal. — Chlorine  is  used  internally  for  the 
mouth.  A  wash  (strong  hydrochloric  acid,  5  n\  ; 
potassium  chlorate,  iJ  gr. ;  water,  1  fl.  oz.)  containing 
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free  chlorine,  is  very  useful  for  syringing  the  fauces 
and  nose  in  scarlet  fever.  The  vapour  of  chlorine 
gives  rise  to  great  irritation  of  the  respiratory  tract, 
and  should  never  be  inhaled. 

IODCTI. 

Iodine.    Symbol,  I.     Atomic  weight,  125-9.  (Official.) 

Sodece. — Obtained  from  the  ashes  of  seaweeds  and  from 
mineral  iodides  and  iodates. 

Characters. — Ehombic  prisms  or  octahedrons,  with  a 
peculiar  odour  and  dark  colour,  giving  a  violet  vapour  on  heat. 
Solubility.— 1  in  5000  of  water  ;  freely  in  alcohol  (90  per 
cent.),  ether,  chloroform,  a  solution  of  potassium  iodide  or 
sodium  chloride. 

Incompatibles. — Metallic  salts,  mineral  acids,  alkaloids, 
oil  of  turpentine,  and  ammonia;  with  the  last  two  explosive 
compounds  may  be  formed. 

Impurities. — Cyanogen  iodide,  iron,  water. 

Preparations. 

1.  Liquor  Iodi  Fortis. — Iodine,  5;  potassium 
iodide,  3 ;  water,  5 ;  alcohol  (90  per  cent.),  36. 
Strength. — llf  per  cent,  of  iodine.  This  corresponds 
to  Linimentum  Iodi,  B.  P.  1885. 

2.  Tinctura  Iodi. — Iodine,  1 ;  potassium  iodide, 
1 ;  water,  1 ;  alcohol  (90  per  cent.),  37.  Strength. — 
2^  per  cent,  of  iodine. 

Dose,  2  to  5  m. 

3.  Unguentum  Iodi.— Iodine,  1 ;  potassium 
iodide,  1 ;  glycerin,  3  ;  lard,  20.  Strength— 4  per  cent, 
of  iodine. 

Action. 

External.— The  actions  of  iodine  applied  exter- 
nally are  the  same  as  those  of  chlorine,  that  is  to 
say,  it  is  powerfully  disinfectant  and  irritant.  The 
latter  action  is  the  most  important.  Iodine  applied 
to  the  skin  produces  a  yellow  stain,  which  can 
be  removed  by  an  alkali  or  sodium  hyposul- 
phite. At  the  same  time  it  causes  a  sensation  of 
heat  and  burning,  dilatation  of  the  vessels  (rube- 
faction),  some  oedematous  swelling,  and  some 
exudation   of  leucocytes,   to   which  its  energetic 
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absorbent  action  is  probably  due.  There  often  is 
an  accumulation  of  fluid  under  the  epidermis 
forming  a  vesicle.  Preparations  of  iodine  are  rarely 
used  strong  enough  to  produce  more  powerful  irri- 
tation than  this.  The  external  application  of  them 
probably  reflexly  contracts  the  vessels  of  the  sub- 
jacent organs,  and  this  may  explain  their  use  as 
counter-irritants.  If  they  are  too  strong,  the  irrita- 
tion set  up  by  them  will  proceed  to  the  formation  of 
pustules,  and  deep  inflammation  with  scarring. 
They  usually  destroy  the  superficial  cuticle,  so  that 
after  the  use  of  them  the  skin  peels.  Iodine  may 
be  absorbed  from  the  skin,  and  the  alkalies  of  the 
blood  serum  lead  to  the  formation  of  sodium  iodide 
and  sodium  iodate  ;  thus 

6NaHC03  +  3I2=6C02  +  3H20  +  5NaI  +  NaI03. 
These,  when  they  meet  an  acid,  undergo  double 
decomposition;  thus 

5NaI  +  NaI03  +  3H.20=6NaHO  +  3I2. 
Thus  free  iodine  is  formed  in  the  stomach  and 
kidneys,  and  so  if  iodine  has  been  applied  to  too  large 
an  area  we  get  gastro-intestinal  irritation  and 
vomiting.  The  same  may  happen  if  it  is  taken  by 
the  mouth,  and  it  may  cause  precisely  the  same 
symptoms  of  iodism  as  potassium  iodide  (p.  238). 
Iodine  preparations  are  parasiticide  to  the  various 
vegetable  and  animal  parasites  which  infest  the  skin. 

Internal. — Minute  doses  of  the  tincture  occa- 
sionally stop  vomiting.  In  the  stomach  iodine  is  con  - 
verted  into  iodides ;  what  is  known  of  their  action 
will  be  described  presently.  The  vapour  is  very  irri- 
tating to  the  respiratory  passages.  Iodine,  bromine 
and  chlorine  all  cause  rigor  mortis  and  an  acid  reaction 
in  the  muscles  of  frogs. 

Therapeutics. 
External.— Iodine  is  rarely  employed  for  its 
antiseptic  properties,  as  chlorine  is  cheaper.  The 
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preparations  of  iodine  are  in  constant  use  as  irritants 
and  counter-irritants.  The  ointment,  tincture,  and 
liquor  are  much  milder  than  the  liniment,  which  was 
official  in  B.  P.  1885,  and  was  too  strong  for  many 
persons.  Preparations  of  iodine  are  frequently  used 
as  counter-irritants  for  chronic  inflammation  of  joints, 
for  pleurisy,  chilblains,  periostitis,  and  many  other 
purposes.  The  mild  preparations  of  iodine  are  applied 
over  chronically  inflamed  lymphatic  glands  when  the 
cause  of  the  swelling  cannot  be  removed.  A  decolorized 
tincture  of  iodine  is  prepared,  consisting  of  iodine 
dissolved  in  rectified  spirit,  and  decolorized  by  a 
strong  solution  of  ammonia.  Its  strength  is  1  in  40 
nearly.  It  is  a  Brit.  Pharm.  Conference  preparation, 
and  has  the  advantage  of  not  staining  the  skin,  but  it 
contains  no  iodine,  for  iodide  and  iodate  of  ammo- 
nium are  formed.  Therefore  it  is  a  much  milder 
irritant  than  other  iodine  preparations.  Any  effect 
it  may  have  is  due  to  excess  of  ammonia.  For  its 
irritant  effect  the  official  tincture  may  be  injected 
into  a  hydrocele  or  a  cyst  to  cause  adhesive  inflam- 
mation, and  it  has  been  injected  into  joints,  abscesses, 
and  the  pleural  cavity  after  empyema ;  but  in  such 
cases  great  care  must  be  taken  that  the  inflammation 
induced  is  not  too  severe,  and  this  treatment  is  now 
very  rarely  used,  for  the  cavities  being  kept  aseptic 
heal  up  without  it.  The  tincture,  or,  if  it  can  be 
borne,  the  liquor,  is  often  used  as  an  antiparasitic  for 
ringworm.  Coster's  paste,  which  is  sometimes  em- 
ployed for  this  disease,  consists  of  120  grains  of  iodine 
dissolved  in  1  fl.  oz.  of  light  oil  of  wood  tar. 
Morton^s  fluid,  which  is.  used  as  an  injection  for 
spina  bifida,  consists  of  iodine  10  grains,  potassium 
iodide  30  grains,  glycerin  1  fl.  oz. 

Internal. — The  vapour  of  iodine  is  occasionally 
inhaled  for  diseases  of  the  lungs,  but  it  probably 
does  more  harm  than  good.  One  or  two  minims  of 
the  tincture  in  half  an  ounce  of  water  are  often  given, 
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quite  empirically,  every  half-hour  in  cases  of  vomit- 
ing, and  sometimes  with  distinct  benefit.  Prepara- 
tions of  seaweed  have  among  uneducated  persons  a 
reputation  for  reducing  obesity.  If  they  have  any 
such  action  it  is  probably  because  the  iodine,  chlorine 
and  bromine  m  them  set  up  such  dyspepsia  that  the 
proper  digestion  and  absorption  of  food  are  prevented. 
Extracts  of  Fucus  vesiculosus,  the  bladderwrack  or 
seawrack,  have  been  used,  and  are  the  basis  of  some 
quack  preparations. 

1.  Potassii  Iodidiun.— Potassium  Iodide.  KI. 
Source.— Dissolve  iodine  in  liquor  potassje.  61  +  6KHO  = 

5KI  +  KI03  +  3H,0.  Evaporate  and  heat  the  residue  with 
charcoal ;  the  oxygen  of  the  iodate  is  carried  off  as  carbonic 
oxide.  Dissolve  in  boiling  water,  filter,  wash,  and  crystallize. 
KI03  +  3C  =  KI+3CO. 

Characters.— Whitish  opaque  cubical  crystals  having  a 
saline  taste,  without  odour  if  pure,  but  often  smelling  of  iodine. 
Solubility.—!  in  3  of  water  ;  1  in  12  of  alcohol  (90  per  cent.) ; 
1  in  3  of  glycerin. 

Incompatibles.— Bismuth  subnitrate,  sweet  spirits  of 
nitre,  liquorice,  preparations  containing  starch. 

Impurities  Iodates. 

Dose,  5  to  20  gi\  or  more. 

Preparations. 

1.  Linimentum  Potassii  Zodidi  cumSapone. 

Potassium  iodide,  12 ;  curd  soap,  16 ;  glycerin,  8 ; 
oil  of  lemon,  1 ;  water,  80. 

2.  Ung-uentum  Potassii  lodidi  Potassium 

iodide,  50 ;  potassium  carbonate,  3 ;  water,  47 ; 
benzoated  lard,  400. 

Potassium  iodide  is  contained  as  a  solvent  in  all  phar- 
macopceial  preparations  of  iodine. 

2.  Sodii  Iodidiun.- Sodium  Iodide.  Nal. 
Source. — Made  from  a  solution  of  soda,  as  potassium 

iodide  is  made  from  a  solution  of  potash. 

Characters — A  white,  deliquescent,  crystalline  powder, 
with  a  saline  taste.  Freely  soluble  in  water,  glycerin,  and 
alcohol. 

Dose,  5  to  20  gr. 
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Action  op  Potassium  and  Sodium  Iodides. 

External. — They  have  none.  They  do  not  irri- 
tate, and  they  are  absorbed  by  the  unbroken  skin  in 
very  small  quantities. 

Internal. — There  is  much  uncertainty  about  the 
action  of  iodides,  and  several  views  have  been  put 
forward.  The  best  known  is  that  of  Binz,  who 
teaches  that  they  are  decomposed  in  the  body 
by  small  quantities  of  nascent  oxygen  (set  free  by 
living  protoplasm)  acting  upon  an  iodide  which  is  in 
an  acidulated  solution,  the  acid  being  provided  by 
carbonic  acid.  Thus 

KI+HsO  +  COa=KHC03  +  HI 

and  then 

2HI  +  0=H20  +  I2. 

We  have  just  shown  that  iodine  acts  as  an  absorb- 
ent and  that  it  leads  to  leucocytosis  ;  and  that  iodides 
act  in  virtue  of  the  iodine  set  free  from  them  in  the 
body  is  supported  by  the  fact  that  the  older  physicians 
produced  the  same  therapeutic  effects  by  giving  iodine 
internally  as  we  procure  with  iodides,  and  that  iodine 
taken  internally  will  produce  symptoms  of  iodism. 
Potassium  iodide  replaced  iodine  in  therapeutics 
because  it  does  not  cause  the  same  gastro-intestinal 
irritation.  The  beneficial  effects  of  iodides  are  so  very 
marked  in  syphilis  that  in  this  disease  they  must  have 
some  specific  action  in  addition  to  their  general  powers 
as  absorbents.  They  also  have  a  specific  effect  on  the 
mammary  gland,  for  they  lessen  the  secretion  of  milk 
In  long-continued  large  doses  they  cause  atrophy  of 
the  testicles  and  breasts.  Some  believe  that  they 
aid  the  elimination  of  lead,  and  this  may  be  due  to 
the  fact  that  albuminate  of  lead  is  soluble  in  solu- 
tions of  potassium  iodide.  Occasionally  a  well- 
marked  feeling  of  general  depression  is  produced 
by  large  doses  of  potassium  iodide.    It  has  recently 
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been  conclusively  shown  that  neither  iodide  of  potas- 
sium nor  that  of  sodium  produces  any  effect  on  the 
heart  or  blood-vessels.  Iodides  are  rapidly  eliminated 
by  the  urine,  saliva,  sweat,  and  mucous  membranes. 
When  taken  in  excess  they  produce  a  number  of 
symptoms  known  as  Iodism. 

Iodism. — The  patient  complains  of  heavy  pain 
over  the  frontal  sinus,  running  at  the  nose,  sore 
throat,  increased  secretion  of  saliva,  and  an  eruption 
on  the  skin,  consisting  of  patches  of  erythema.  In 
rare  cases  there  is  albuminuria.  The  inflammation 
about  the  fauces  may  spread  to  the  gums  or  down 
the  trachea,  setting  up  laryngitis,  tracheitis,  and 
bronchitis.  These  symptoms  have  been  ascribed  to  an 
excessive  formation  of  free  iodine  formed  as  men- 
tioned above — and  this  is  supported  by  the  fact  that 
they  can  be  checked  by  large  doses  of  sodium  bicar- 
bonate, which  keep  the  fluids  of  the  body  alkaline  and 
thus  prevent  the  formation  of  free  iodine— and  also 
to  the  decomposition  of  iodides  by  nitrites,  for  minute 
traces  of  these  are  believed  to  exist  in  saliva,  nasal 
and  bronchial  mucus,  and  sweat,  and  they  will  liberate 
free  iodine  from  potassium  iodide.  It  is  stated  in 
support  of  this  view  that  sulphanilic  acid  (dose,  60  to 
90  gr.),  which  forms  a  very  stable  compound  with 
nitrous  acid,  will  prevent  iodism.  The  susceptibility 
of  people  to  poisoning  by  iodides  varies  very  much. 

Therapeutics  op  Potassium  and  Sodium 
Iodides. 

The  most  important  use  of  iodides  is  for  syphilis  ; 
their  value  for  the  primary  and  secondary  stages 
is  comparatively  slight,  but  they  are  invaluable 
for  the  tertiary  stages,  as  they  often  cause  the  rapid 
absorption  of  nodes,  gummata,  and  other  syphilitic 
deposits.  The  pharmacopceial  dose  may  often  be 
exceeded:  patients  sometimes  take  two,  three,  or 
even  four  drachms  a  day.  Large  doses  are  especially 
used  in  syphilis  of  the  nervous  system.  Potassium 
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iodide  is  often  prescribed  with  perchloride  of  mer- 
cury. The  biniodide  is  formed  and  dissolved  in  the 
excess  of  potassium  iodide. 

Chronic  rheumatoid  arthritis  is  often  treated,  and 
sometimes  with  benefit,  by  small  doses  of  potassium 
iodide  continued  for  a  long  while,  but  probably 
iodide  of  iron  is  more  useful.  Gonorrhoeal  rheuma- 
tism is  often  treated  with  potassium  iodide.  It  fre- 
quently aids  the  absorption  of  chronic  inflammatory 
products,  even  when  they  are  not  syphilitic.  Therefore 
certain  forms  of  joint  disease,  of  pleurisy,  and  of  pul- 
monary consolidation  sometimes  yield  to  treatment 
by  this  drug.  The  attempt  has  been  made  to  cure 
aneurysms  which  are  inaccessible  to  surgery  by  giving 
potassium  iodide  for  long  periods,  for  it  is  thought 
that  it  aids  the  coagulation  of  blood  in  them  ;  but  as  at 
the  same  time  the  patient  is  always  kept  in  bed,  it  is 
difficult  to  say  how  much  of  any  improvement  that 
may  happen  to  take  place  is  due  to  the  iodide. 
Frequently  it  relieves  the  pain  of  aneurysm  or 
angina  pectoris.  It  is  a  valuable  expectorant,  and 
sometimes  cures  cases  of  bronchitis  when  other 
remedies  have  failed.  Lately,  chronic  Bright's 
disease  has  been  largely  treated  with  this  drug. 
Lardaceous  disease  of  the  kidneys  and  other  organs 
is  benefited  by  it.  It  is  recommended  for  asthma, 
and  in  some  cases  does  much  good,  either  given  by  the 
mouth,  or  as  one  of  the  numerous  proprietary  liquid 
inhalations  sold  for  asthma,  many  of  which  contain 
iodide  of  potassium,  acetone  and  glycerin.  It  is 
occasionally  given  to  decrease  the  secretion  of  milk. 
Potassium  iodide  perhaps  causes  a  slightly  increased 
excretion  of  both  lead  and  mercury  if  they  exist  in 
the  body,  and  it  is  therefore  occasionally  given  in 
cases  of  chronic  poisoning  by  these  metals. 

Sodium  iodide  is  not  so  much  used,  but  it 
probably  produces  the  same  effects  as  the  potassium 
salt.  Ammonium  iodide  (dose,  3  to  20  gr.)  may  be 
given  if  the  potassium  salt  causes  depression,  and 
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it  is  said  that  rubidium  iodide  (dose,  5  to  20  gr.)  is 
sometimes  better  tolerated  than  potassium  iodide. 

BROMUM. 

Bromine.    Symbol,  Br.  Atomic  weight,  79-35.   (Not  official. 

Source. — Obtained  from  sea  water  and  saline  springs. 

Characters. — A  darkish  brown  volatile  liquid  with  a 

strong  and  disagreeable  odour.    Solubility  1   in  30  of 

water. 

Impurity. — Iodine. 

Action. 

Like  that  of  chlorine  and  iodine.  It  is  rarely 
used  in  medicine. 

1.  Potassii   Bi'Oiiiiduut.  —  Potassium  Bromide. 

KBr. 

Source. — Made  from  bromine,  liquor  potassee,  and  char 
coal  in  the  same  way  as  potassium  iodide. 

Characters. — Colourless  cubic  crystals,  readily  soluble 
in  water,  with  a  saline  taste. 

Incompatibles. — Acids,  acid  salts,  metallic  salts. 

Dose,  5  to  30  gr. 

2.  Sodii  Bromicluiii. — Sodium  Bromide.  NaBr. 
Source.— Made  with  caustic  soda  as  potassium  bromide 

is  made  from  caustic  potash. 

Characters. — A  granular  white  powder  in  small  cubic 
crystals  with  a  saline  taste.  Solubility.— 1  in  about  2  of  water. 

Incompatibles  Those  of  potassium  bromide. 

Dose,  5  to  30  gr. 

3.  Ammonia  Broiiudiim.— Ammonium  Bromide. 
NH4Br. 

Source. — Made  by  neutralizing  hydrobromic  acid  with 
liquor  ammonise  and  crystallizing. 

Characters. — Small  colourless  cubic  crystals  with  a 
pungent  saline  taste.    Solubility.— 1  in  1|  of  water. 

Incompatibles.— Acids,  acid  salts,  and  spirit  of  nitrous 
ether. 

Impurities. — Iodides,  free  bromine. 
Dose,  5  to  30  gr. 

Action  of  Bkomides. 

External.— They  have  none. 
Internal.— Alimentary  canal— Solutions  of  any 
of  these  three  bromides,  frequently  painted  on  the 
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throat,  dimmish  its  sensibility.  Medicinal  doses  have 
no  other  effect  on  the  alimentary  canal.  All  bromides 
are  quickly  converted  into  sodium  bromide  in  the 
stomach  and  intestines,  and  they  are  readily  ab- 
sorbed. J 

Nervous  system—  Bromides  are  powerful  depres- 
sants to  the  nervous  system.  Thus,  if  an  animal  be 
given  large  doses  of  any  of  them,  irritation  of  the 
cortical  motor  areas,  which  before  easily  excited 
movements  fails  to  do  so.  Experiments  also  show 
that  the  reflex  excitability  of  the  cord  is  considerably 
diminished,  and  that  the  activity  of  the  sensoiw 
mechanism  is  also  impaired,  for  large  doses  of  bro 
mides  given  to  frogs  cause  cutaneous  anesthesia.  In 
man  at  least  not  only  the  cortical  motor  area  but  the 
brain  as  a  whole  is  depressed  ;  therefore  these  drugs 
are  powerful  hypnotics.  It  is  probable  that  in  adcfi 
tion  to  the  brain  and  spinal  cord  the  peripheral 
nerves  are  depressed,  so   that  bromides  Pare  wel 

The  ac^t n(^d  P°Trful  nervous  depressants 
ine  activity  of  the  muscles  is  also  diminished  not 
only  by  the  action  of  the  drugs  on  th»  lZ' 
system  but  by  their  direct  action^h  m.  Tnas 
been  definitely  shown  by  H.  K  Wright 

GvrculaUon  -Many  sufferers  from  epileosv  tal™ 
large  doses  of  bromides  rlailv  ft™  „      BJ.J"epsy  take 

effect  on  the  heart  or  drStion  fi^  3    ^  ^ 
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of  bromides.  The  amount  of  urine  is  increased; 
the  colouring  matters,  the  sulphur,  and  the  nitrogen 
in  it  are  increased;  but  the  phosphorus  is  decreased. 

Sexual  organs.— If  bromides  are  taken  for  a  long 
time,  a  failure  of  sexual  vigour  is  produced,  and 
ultimately  there  is  a  great  lessening  of  the  sexual 
auoetite    Bromides  are  therefore  anaphrodisiacs 

Elimination.-BromifeB  are  rapidly  eliminated 
by  the  kidneys,  skin,  saliva,  intestinal  mucous  mem- 
brane, bronchial  mucous  membrane,  and  milk. 

Bromism.-If  bromides  are  taken  for  too  long  a 
period,  a  series  of  symptoms  of  poisoning,  to  which 
the  above  name  has  been  given,  may  appear.  The 
earliest  of  them  is  a  rash,  consisting  of  red  papules, 
chiefly  on  the  face  and  back,  exactly  resembling 
some  forms  of  acne.    This  is  probably  the  result  of 
thTexcretion  of  the  bromide  by  the  skin.    The  next 
svmptSms  are  a  general  lowering  of  the  cutaneous 
sensSy  and  also  of  that  of  the  pharynx,  then 
heie  i    diminution  of  sexual  power,  the  patient 
becomes  low-spirited,  easily  fatigued  unfit  for  work 
and  his  ntellect  is  dulled,  and  m  bad  cases  this 

of  tire  Dram  ewe  Ka  Q™nal  Thus  the  depres- 
P-  1  Those  who  take  bromides  habitually  find  them- 
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required  to  produce  sleep,  and  thus  the  unfortunate 
sufferer  becomes  more  and  more  a  slave  to  the 
drug. 

Therapeutics  of  Bromides. 
External— None. 

Internal.— Alimentary  canal. — Formerly  the 
back  of  the  throat  was  painted  with  a  solution  of  a 
bromide  before  a  laryngeal  examination,  but  now 
cocaine  is  employed  for  this  purpose. 

Nervous  system.—  Because  of  their  depressing 
effect  bromides  are  largely  used  for  many  nervous 
diseases.    They  are  the  most  valuable  drugs  we 
have  for  the  treatment  of  epilepsy,  acting  no  doubt 
by  diminishing  the  excitability  of  the  cerebral  cortex 
They  rarely  cure   but  often  greatly  diminish  the 
number  of  fits.    It  is  impossible  to  say  of  any  given 
case  whether  bromides  will  do  good,  therefore  they 
must  be  tried  in  all ;  petit  mal  is  more  difficult  to 
influence  than  grand  mal.    The  next  most  common 
use  of  bromides  is  as  hypnotics.    They  are  most 
useful  when  there  is  no  organic  cause  to  explain  the 
insomnia,  and  therefore  they  are  not  employed  when 
pain  keeps  the  patient  awake,  but  are  given  with 
great  benefit  in the  insomnia  of  overwork,  worry 
or  that  connected  with  the  climacteric  period  The 
sleep   induced  is   quiet  and  refreshing,  without 
dreams,  and  therefore  these  drugs  are  often  of  grea 
value  in  nightmare,  and  in  the  night  screaming  of 
children  which  may  be  regarded  as  allied  to  n&ht 
mare.    Also  because  of  their  depressant  effect  on 
the  nervous  system  they  are  given  in  migraine  and 
often  they  are  the  only  drugs  which  do  J£  good  for 
the  intense  headache  of  this  disease.    Largf  doses 
often  a  drachm  at  a  time,  are  given  in  delirium 
tremens,  especially  in  combination  with  chloral  Z 
sometimes  the  patient  seems  quieter  for  t  lis  treat 
ment.  Not  only  the  insomnia,  but  the  othei  nervot 

B  2 


244  MATERIA  MEDICA 

symptoms  that  are  common  at  the  climacteric  period 
may  be  relieved  by  bromides.    For  their  depressing 
power  on  centres  below  the  cortex  they  are  used,  and 
with  good  results,  in  laryngismus  stridulus,  and  have 
been  given  in  whooping-cough,  but  the  benefit  is  not 
marked.  Some  cases  of  tetanus  have  recovered  after 
enormous  doses  of  bromides.  Here  their  value  is,  no 
doubt,  due  to  their  power  of  diminishing  the  reflex 
function  of  the  spinal  cord.    Bromides  have  been 
given  as  antidotes  for  strychnine  poisoning.  Some- 
times they  succeed  in  cases  of  hysteria  and  neuralgia, 
and  some  varieties  of  functional  disease  of  the  heart 
are  much  improved  by  them. 

Sexual  functions.— Because  of  its  depressant 
effect  bromide  of  potassium  is  given  for  spermator- 
rhoea and  nymphomania. 

The  bromides  of  potassium,  sodium,  and  ammo- 
nium probably  have,  in  the  main,  the  same  action 
but  potassium  bromide  is  usually  preferred,  and  the 
other  two  are  only  given  when  the  potassium  salt 
produces  considerable  cardiac  depression.  Rubidium 
ammonium  bromide  (dose,  30  gr.)  appears  to  be  the 
best  bromide  for  some  cases  of  epilepsy ;  others  do 
best  with  Brominol  (dose,  10  to  60  gr.  ,  a  compound 
rf  bromine  and  sesame  oil.    It  is  insoluble,  but 
mav  be  given  in  milk  or  in  an  emulsion.  Mono- 
bromated8 camphor  (one  hydrogen  atom  of  camphor 
is  replaced  by  bromine)  is  often  efficacious  (dose,  2  to 

10  The^quor  iBromo-ohloral  Compositus  (B.  P.  0.), 
dose  1 to  I  fl.  dr.-one  fl.  dr.  contains  10  gr.  each  of 
chloral  hydrate  and  bromide  of  potassium,  and  in 
SddTtion  Man  hemp,  Succus  conn  orange  peel, 
s^up°and  liquorice-is  an  imitation  of  the  mixture 
called  Bromidia. 

4.  Acidum  Hydiotoromicum  Dilution— 

M^tS£Sb^^  *ist*f 011  of  potasBium 

bromide  with  concentrated  phosphoric  add. 
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Chakactebs. — A  colourless   acid  liquid.    Sp.  gr.  1-077. 
Contains  10  per  cent,  of  hydrogen  bromide. 
Dose,  15  to  60  m. 

Action  and  Therapeutics. 

The  action  of  this  acid  appears  to  be  the  same  as 
that  of  the  bromides  of  the  alkaline  metals,  but  it  is 
very  rarely  used  for  the  same  purposes.  It  has  been 
employed  with  occasional  success  to  relieve  noises  in 
the  ears,  and  it  is  said  to  prevent  the  symptoms  of 
poisoning  by  quinine. 


GROUP  X. 

Containing  Sulphur  only. 

SULPHUR. 

Symbol,  S.    Atomic  weight,  31:8. 

Sulphur  is  official  in  two  forms. 

1.  Sulphur  Sublimatum.-Sublimed  Sulphur. 
Synonym.— Flowers  of  sulphur. 

tion  SouECE-— From  crude  sulphur  or  sulphides  by  sublima- 

Chabactebs. — A  greenish-yellow  gritty  powder 

Impubitibs.— Sulphurous  and  sulphuric  acids,  sulphide  of 
arsenic,  earthy  matters.  '  v 

Dose,  20  to  60  gr. 

Preparations. 

1.  Confectio  Sulphuris.— Sublimed  sulphur  4  • 
acid  potassium  tartrate,  1;  tragacanth,  i;  syrup,  2 ;' 
tincture  of  orange,  i ;  glycerin,  U.  26  1  ' 

Dose,  60  to  120  gr. 

1 ;  be^iTarST  ^ 

rhizl  cl7ositusPhUr  "  C°ntained  hl  PuWis 

phur2,  iiSSTlS?^^^^"  Sal- 
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Source.— Sulphur  is  precipitated  by  hydrochloric  acid 
from  a  solution  of  calcium  sulphides  and  thiosulphate,  which 
has  been  made  by  boiling  together  sulphur  and  lime  in  water. 

Characters. — A  greyish-yellow  soft  powder  free  from 
grittiness. 

Impurity. — Calcium  sulphate,  which  makes  it  gritty. 
Dose,  20  to  60  gr. 

Preparation. 
Trochiscus  Sulphuris. — Precipitated  sulphur, 
5  ;  potassium  acid  tartrate,  1 ;  sugar,  8  ;  gum  acacia,  1 ; 
tincture  of  orange,  1 ;  mucilage  of  gum  acacia,  1.  To 
form  1  lozenge,  containing  5  gr.  of  sulphur  and  1  gr.  of 
potassium  acid  tartrate. 

Action  of  Sulphur. 

External— Sulphur  itself  has  no  action  on  the 
skin,  but  some  of  it  is  converted  into  sulphuretted 
hydrogen,  and  that  is  a  mild  vascular  stimulant 
causing  slight  dilatation  of  the  vessels  and  in  some 
persons  eczema.  It  kills  the  Sarcoptes  liominis,  and 
is  therefore  a  parasiticide.  When  applied  to  raw 
surfaces  it  is  converted  into  sulphurous  and  sulphuric 
acids,  and  is  therefore  a  severe  irritant. 

Internal.— A limentary  canal— It  has  no  effect 
on  the  stomach,  and  most  that  is  taken  is  passed  out 
in  the  fasces  unaltered.  A  certain  amount  is,  in  the 
intestine,  converted  into  sulphuretted  hydrogen  and 
other  sulphides.  These  cause  a  mild  laxative  effect, 
increasing  the  secretion  of  intestinal  juice,  and 
slightly  stimulating  the  muscular  coat,  producing 
soft  semi-liquid  stools,  sometimes  accompanied  by 
flatus  of  sulphuretted  hydrogen,  which,  if  m  sufficient 
quantity,  makes  sulphur  an  undesirable  laxative. 

Remote  effects.- Sulphur  is  absorbed  as  sulphides 
and  sulphuretted  hydrogen,  which  is  a  powerful 
poison,  decomposing  the  blood  and  thus  producing 
symptoms  of  asphyxia.  It  also  paralyses  the  whole 
nervous  and  muscular  systems,  but  sulphur  is  nevei 
given  to  man  in  sufficient  doses  to  produce  any 
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remote  effects.  Patients  taking  sulphur  get  rid  of 
some  minute  portion  of  it  as  sulphuretted  hydrogen 
through  the  kidneys,  the  milk,  the  lungs,  and  skin, 
and  some  as  sulphates  in  the  urine.  The  breath 
occasionally  smells  of  it,  and  silver  ornaments  next 
to  the  skin  may  be  discoloured. 

Therapeutics  of  Sulphur. 
External. — Sulphur  is  commonly  used  to  kill  the 
Sarcoptes  hominis,  and  thus  to  cure  scabies.  The 
skin  should  be  well  scrubbed  with  soft  soap  and  hot 
water  to  lay  open  the  burrows.  Then  it  is  thoroughly 
rubbed  with  the  ointment.  The  patient  should  do  this 
before  bedtime,  sleep  in  flannel,  and  wash  the  oint- 
ment off  the  next  morning.  This  proceeding  repeated 
three  or  four  times  will  generally  cure  the  disease. 
Sulphur  ointment  was  formerly  applied  as  a  stimu- 
lant to  ulcers,  and  was  rubbed  in  for  chronic  rheu- 
matism, but  these  modes  of  treatment  are  now  rarely 
used,  and  their  value  is  doubtful.  Mild  sulphur 
preparations  are  applied  for  acne. 

Internal.— A  limentary  canal.— Sulphur  is  a  very 
good  laxative,  especially  for  children  ;  as  it  produces 
a  soft  motion  but  no  pain,  it  is  useful  for  cases  of 
piles  or  fissure  of  the  anus.    Sublimed  sulphur  is 
contained  m  compound  liquorice  powder,  which  is  an 
excellent  and  popular  laxative.    One  or  two  sulphur 
lozenges  taken  at  bedtime   often  secure  an  easy 
evacuation  of  the  bowels  the  next  morning  in  persons 
liable  to  slight  constipation.    These  lozenges  have 
been  recommended  for  constipation  associated  with 
hepatic  disease  and  many  mineral  waters  containing 
sulphides  of  sodium  and  hydrogen  have  considerable 
i  eputation  for  hepatic  disorders.  Of  these,  Harrogate 
water  has  been  shown  to  increase  the  amount  of  bile 
and  the  solids  in  it. 

Bemote  effects. -Sulphur  has  been  administered 
internally  for  all  sorts  of  skin  diseases  genei ally 
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without  any  good  result,  but  occasionally  chronic 
eczema  associated  with  much  itching  appears  to  be 
benefited  by  it,  so  that  the  sulphur  lozenge  is  a 
suitable  laxative  for  these  cases.  Sulphur  has  been 
also  given  for  bronchitis,  for  cbronic  rheumatism, 
and  rheumatic  myalgia,  but  it  is  very  doubtful 
whether  in  these  diseases  there  is  much  relief  from 
this  treatment. 

Potassa  Sulplmi'ata.  —  Sulphurated  Potash. 
Synonym. — Liver  of  sulphur.  A  mixture  of  salts  of  which 
the  chief  are  potassium  sulphides. 

Source. — Heat  in  a  crucible  a  mixture  of  sulphur  and 
potassium  carbonate. 

Characters. — Dull  green  solid  masses,  the  freshly  broken 
surfaces  of  which  are  liver-coloured. 

Calx  Sulpliurata.— Sulphurated  Lime.  A  mixture 
containing  not  less  than  50  per  cent,  of  calcium  sulphide  with 
calcium  sulphate  and  carbon. 

Source. — Heat  calcium  sulphate  with  wood  charcoal. 
-    Characters.— A  greyish-white  powder,  smelling  of  sul- 
phuretted hydrogen. 

Dose,  |  to  1  gr. 

Sill  pilaris  Iodiduin.— Sulphur  Iodide.  SI. 

Source.— Fuse  together  sublimed  sulphur  and  iodine. 

Characters  Greyish-black  crystalline  pieces,  smelling 

strongly  of  iodine.  Solubility.— 1  in  60  of  glycerin  ;  insoluble 
in  water. 

Preparation. 

Unguentum    Sulphuris   Iodidi.  —  Sulphur 
iodide,  1  ;  glycerin,  1 ;  benzoated  lard,  23. 


Action  of  Sulphurated  Potash,  Sulphurated 
Lime,  and  Sulphur  Iodide. 

External— These  preparations  are  irritant,  and 
are  powerful  parasiticides  for  the  Sarcoptes  hominis. 

Internal.— Nothing  is  known  of  their  internal 
action. 
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Therapeutics  op  Sulphurated  Potash,  Sulphu- 
rated Lime,  and  Sulphur  Iodide. 

External. — An  ointment  of  either  will  cure 
scabies,  and  a  sulphurated  potash  ointment  (1  in  80) 
is  often  used  for  this  purpose  in  the  same  way  as  sul- 
phur ointment.  Both  drugs  have  been  used  for  many 
chronic  skin  diseases,  but  now  they  are  not  often 
employed.  They  appear,  however,  occasionally  to 
do  good  to  cases  of  acne  indurata.  Baths  containing 
sulphides  in  solution  are  considered  by  many  to  be 
very  useful  for  chronic  rheumatic  arthritis  and  rheu- 
matic myalgia.  The  famous  natural  sulphide  baths 
are  those  of  Aix-la-Chapelle,  Aix-les-Bains,  and  there 
are  many  others,  which  will  be  found  described  in 
works  on  general  therapeutics ;  but  as  in  all  of 
them  the  water  is  warm,  and  warm  water  is  beneficial 
for  chronic  rheumatism,  and  the  sulphides  exist  in 
infinitesimally  small  quantities,  it  is  very  probable 
that  the  benefit  is  due  more  to  the  heat  of  the  water 
than  to  its  constituents.  An  artificial  bath  (sul- 
phurated potash  4  oz.,  water  30  gals.)  is  used  for 
chronic  psoriasis. 

Internal. — Sulphides  have  been  given  for  chronic 
rheumatism,  various  skin  diseases,  and  phthisis,  but 
the  evidence  of  the  good  done  is  scanty.  Calx  Sul- 
phurata  has  been  especially  recommended  for  boils, 
carbuncles,  and  tubercular  glands  in  the  neck.  Half 
a  grain  or  a  grain  should  be  given  every  four  hours. 
It  is  best  made  into  a  pill  with  acacia,  milk  sugar, 
and  syrup. 

GROUP  XI. 

ACIDS. 

Those  acids  which  will  be  considered  here  may  be  divided 
into  two  classes. 

Class  I.  -  Those  which  are  strongly  acid,  the  more  power- 


250 


MATERIA  MEDICA 


fully  acid  being  active  caustics.  They  are  Sulphuric,  Nitric, 
Hydrochloric,  Nitro-hydrochloric,  Phosphoric,  Acetic, 
Tartaric,  Citric,  and  Lactic  acids.  Hydrobromic  acid 
might  be  placed  here,  but  it  has  already  been  considered  (see 
p.  244). 

Class  II. — Those  which,  although  feebly  acid,  are  power- 
fully antiseptic.    They  are  Boric  and  Sulphurous  acids. 

Dilute  hydrocyanic,  carbolic,  benzoic,  gallic,  tannic,  oleic, 
and  salicylic  acids  are  not  used  as  acids,  and  will  be  con- 
sidered under  other  headings. 

Arsenious  acid  and  chromic  acid  are  not  true  acids  ;  they 
are  anhydrides,  and  have  already  been  considered  (see  pp.  214 
and  226).  Oxalic  acid  is  in  the  Appendix  to  the  Pharmacopoeia 
as  a  test. 

Clabs  I. 

1.  Acidum  Sulphuricum.  —  Sulphuric  Acid. 
H2S04. 

Source. — Produced  by  the  combustion  of  sulphur  or 
pyrites,  and  the  oxidation  and  hydration  of  the  resulting  sul- 
phurous anhydride  by  means  of  nitrous  and  aqueous  vapours. 

Characteks  A  colourless  liquid,  of  an  oily  consistency, 

intensely  acid  and  corrosive.  Sp.  gr.  1-843.  Contains  98  per 
cent,  of  hydrogen  sulphate. 

Impurities. — Nitric  acid,  lead,  arsenic. 

Incompatibleb.— Alkalies,  their  carbonates,  lead,  and 
calcium  salts. 

Preparations. 

1.  Acidum  Sulphuricum  Dilutum.— Sul- 
phuric acid  diluted  with  distilled  water  until  it  has  a 
sp.  gr.  1-094,  and  contains  13-65  per  cent,  of  hydrogen 
sulphate. 

Dose,  5  to  20  m. 

It  is  contained  in  Infusum  Boste  Acidum. 

2.  Acidum    Sulphuricum  Aromaticum.— 

Synonym.  —  Elixir   of  vitriol.     Sulphuric  acid,  3  ; 
alcohol  (90  per  cent.),  29J  ;  spirit  of  cinnamon,  § ;  tinc- 
ture of  ginger,  10.    Sp.  gr.  0-922  to  0-926.    It  contains 
much  ethyl  sulphuric  (sulphovinic)  acid. 
Dose,  5  to  20  m. 

It  is  contained  in  Infusum  Cinchonas  Acidum. 

2.  Acidum  Nitricum.  -Nitric  Acid.  HN03. 
Source.— Made  from  potassium  nitrate  or  sodium  nitrate 

by  distilling  with  sulphuric  acid. 


ACIDS 


251 


Characters. — A  colourless,  fuming,  very  acid  liquid. 
Sp.  gr.  1-42..  Contains  70  per  cent,  hydrogen  nitrate. 

Impurities. — Sulphuric  acid,  nitre,  and  lower  oxides  of 
nitrogen,  giving  ruddy  fumes. 

Incompatibles. — Alcohol,  alkalies,  carbonates,  oxides, 
iron  sulphate,  lead  acetate. 

Preparations. 

1.  Acidum  Nitricum  Dilutum. — Nitric  acid 
diluted  with  distilled  water  until  it  has  a  sp.  gr.  1-101, 
and  contains  1744  per  cent,  of  hydrogen  nitrate. 

Dose,  5  to  20  m. 

2.  Acidum  Nitro-hydrochloricum  Dilutum. 

Nitric  acid,  3  ;  hydrochloric  acid,  4  ;  distilled  water, 
25.  Make  fourteen  days  before  use.  Contains  free 
chlorine,  hydrochloric,  nitrous,  and  nitric  acids  dis- 
solved in  water.  The  fumes  given  off  consist  of 
nitrosyl  chloride.  Sp.  gr.  1-07. 
Dose,  5  to  20  m. 

3.  Acidum  Hydrochloricnm.— Hydrochloric 
Acid.  HC1. 

Source.— The  fumes  produced  by  the  action  of  sulphuric 
acid  on  sodium  chloride  are  dissolved  in  water. 

Characters. — A  colourless,  very  acid,  fuming  liquid. 
Sp.  gr.  146.    Contains  31-79  per  cent,  of  hydrogen  chloride. 

Incompatibles.— Lead  and  silver  salts,  alkalies  and  their 
carbonates. 

Preparations. 

1.  Acidum    Hydrochloricum  Dilutum.— 

Hydrochloric  acid  diluted  with  distilled  water  until  it 
has  a  sp.  gr.  1-052,  and  contains  10-58  per  cent,  of 
hydrogen  chloride. 

Dose,  5  to  20  m. 

2.  Acidum  Nitro-hydrochloricum  Dilutum 

see  Nitric  Acid. 

4.  Acidum  Pliosg>hot-icum  Couccntratum. 

Concentrated  Phosphoric  Acid.  H.,PO,. 

Source.— Treat  with  nitric  acid  and  water  the  residue 
lett  alter  burning  phosphorus  in  the  air. 

Characters. —A  colourless  syrupy  liquid,  of  a  sour  tasu. 
bp.  gr.  1-5.  Contains  06-3  per  cent,  of  hydrogen  orthophosphate 

Incompatible^.- Calcium  preparations,   sodium  carbi- 
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Preparation. 

Acidum  Phosplioricum  Dilutum.  —  Phos- 
phoric acid,  diluted  with  distilled  water  until  it  has  a 
sp.  gr.  1-08,  and  contains  13-8  per  cent,  of  hydrogen 
orthophosphate. 

Dose,  5  to  20  m. 

5.  Acidum  Aceticum. — Acetic  Acid.  CH3-C00H. 
Soubce. — Obtained  from  wood  by  destructive  distillation 

and  purification,  or  from  ethylic  alcohol  by  oxidation. 

Chabacters. — A  colourless  liquid.  Sp.  gr.  1-044.  Con- 
tains 33  per  cent,  of  hydrogen  acetate. 

Impubities.— Lead  and  copper,  sulphuric,  hydrochloric, 
and  sulphurous  acids. 

Preparations. 

1.  Acidum  Aceticum  Dilutum. — Acetic  acid 
diluted  with  distilled  water  until  it  has  a  sp.  gr.  1-006, 
and  contains  4-27  per  cent,  of  hydrogen  acetate. 

Dose,  J  to  2  ft.  dr. 

2.  Oxymel. — Acetic  acid,  1 ;  water,  1 ;  clarified 
honey,  8. 

Dose,  1  to  2  fl.  dr. 

6.  Acidum  Aceticum  Glaciate.  —  Glacial 
Acetic  Acid.  CH3-COOH. 

Source.— Distil  dry  sodium  acetate  with  strong  sul- 
phuric acid.    NaC.,HA  +  H,SO,  =  CH3-COOH  +  NaHS04. 

Chabacters.— A  colourless  very  acid  liquid,  crystallizing 
below  60°  F.  Sp.  gr.  1-058.  Contains  99  per  cent,  of  hydrogen 
acetate. 

7.  Acidum  €itricum.  —  Citric  Acid,  Hydrogen 
Citrate.    C,H4OH(COOH)„HaO.  . 

Source.— Obtained  from  the  juice  of  the  fruits  of  various 

species  of  Citrus. 

.Chabacters.— Large  colourless  tnmetnc  prisms,  very 
soluble  in  water.  35  gr.  to  1  ft.  oz.  of  water  make  a  solu- 
tion the  same  average  strength  as  lemon  juice,  and 
neutralize  50  gr.  of  potassium  bicarbonate,  42  gr. 
of  sodium  bicarbonate,  or  26  gr.  of  ammonium 
carbonate.    Citric  acid,  like  tartaric  acid,  is  often  used 


to  produce 'an  effervescing  mixture  with  one  of  the  above 
carbonates,  the  two  solutions  being  mixed  immediately  before 
taking 
is  foi 
3H20. 


carbonates,  tne  two  sumuuuo  u«"6  — , 

taking.  The  carbonic  acid  gas  which  causes  the  effervescence 
is   formed   thus  :-3KHC03  +  HsC6H407  =  K3C6H  A  +  3CO,  + 
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Incohpatibles.—  Potassium  tartrate,  alkaline  carbonates, 
acetates. 

Impurities. — Copper,  lead,  sulphuric  and  tartaric  acids, 
mineral  matters. 

Free  citric  acid  is  contained  in  Succus  Limonis,  Syrupus 
Limonis. 

Dose,  5  to  20  gr. 

8.  Aciduin  Tartaricum.  —  Tartaric  Acid,  or 
dextro-rotatory  hydrogen  tartrate.  C^O,;.  It  may  be  regarded 
as  dioxysuccinic  acid  or  dihydroxysuccinic  acid, 

CH.OH.COOH 

I 

CH.OH.COOH. 

Source.  —Prepared  from  potassium  acid  tartrate. 

Characters. — Colourless  opaque  monoclinic  prisms,  longer 
than  those  of  citric  acid.  Very  soluble  in  water.  35  gr. 
neutralize  46  gr.  of  potassium  bicarbonate,  38  gr. 
of  sodium  bicarbonate,  or  24£  gr.  of  ammonium 
carbonate. 

Incohpatibles.—  Salts  of  potassium,  calcium,  mercury, 
lead,  vegetable  astringents. 

Impurities. — Lead,  oxalic  acid,  lime,  and  potassium 
tartrate. 

Tartaric  acid  is  contained  in  Pilula  Quinines  Sulphatis. 
Dose,  5  to  20  gr. 

9.  Acidum  Lacticuui.— Lactic  acid,  Hydrogen 
Lactate.  CH3,CHOH,COOH. 

Source.— It  may  be  made  by  the  action  of  a  special  fer- 
ment on  lactose. 

Characters. — A  colourless  syrupy  liquid.  Sp.  gr.  1-21. 
Contains  75  per  cent,  of  hydrogen  lactate.  Mixes  well  with 
water,  alcobol,  and  ether. 

Impurities. — Mineral  acids,  sugar,  lead,  and  iron. 
Preparation. 

Syrupus  Calcii  Lactophosphatis  (see  p.  153). 
Action  op  Sulphuric,   Nitric,  Hydrochloric, 

Phosphoric,  Acetic,  Citric,  Tartaric,  and 

Lactic  Acids. 

External. — All  these  acids  are  powerful  irritants 
when  applied  externally.  The  feeblest  is  citric.  Its 
concentrated  solution  has  no  action  on  the  sound 
skin,  but  is  irritant  to  mucous  membranes  and 
abraded  surfaces.  Tartaric  is  stronger  than  citric 
acid ;   it  will  act  upon  the  unabraded  skin,  and 
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applied  to  a  sore  it  produces  pain,  a  sensation  of 
burning,  and  considerable  vascular  dilatation.  The 
remaining  acids  are  very  powerful  irritants,  therefore 
even  weak  dilute  solutions  of  tbeni  may  produce 
considerable  redness  and  perhaps  vesication,  and 
when  the  solution  is  strong  they  are  very  energetic 
caustics ;  sulphuric  and  phosphoric  acids,  having  a 
powerful  affinity  for  water,  are  especially  active. 
Sulphuric  acid  leaves  the  carbon  untouched,  there- 
fore it  blackens  ;  nitric  stains  the  skin  a  deep  yellow 
owing  to  the  formation  of  picric  acid  (trinitro-benzol), 
it  does  not  redissolve  the  albumen  it  precipitates, 
and  it  is  consequently  limited  in  its  area  of  action  ; 
nitro-hydrochloric  is  very  powerful ;  hydrochloric  is 
the  least  active  of  the  mineral  acids ;  glacial  acetic 
acid  is  useful  when  a  limited  action  is  required.  All 
the  stronger  acids  unite  with  and  coagulate  al- 
bumen ;  hence  weak  solutions,  not  strong  enough  to 
form  a  slough,  which  by  its  separation  may  cause 
bleeding,  will,  by  coagulating  the  blood  and  so 
plugging  the  vessels,  and  by  coagulating  the  al- 
bumen in  the  tissues  and  so  constricting  the  vessels, 
act  as  astringents  and  haemostatics.  Dilute  solu- 
tions of  acids  are  cooling  to  the  flushed  skin  of  fever, 
therefore  they  are  called  refrigerants.  Acids  are 
general  protoplasmic  poisons,  hence  they  kill  many 
micro-organisms,  are  antiseptic,  and  locally  applied 
to  the  heart  depress  it. 

Internal—  Mouth.— All  acids  have  a  peculiar 
taste,  and  give  rise  to  a  feeling  of  roughness  about 
the  teeth.  With  regard  to  the  saliva  they  increase 
the  amount  secreted,  consequently  by  keeping  the 
mouth  moist  they  allay  thirst. 

Stomach.—  Nitric  acid  interferes  with  digestion  of 
proteids,  as  it  combines  with  them.  When  the  amount 
of  acid  secreted  by  the  gastric  mucous  membrane  is 
deficient,  acids  taken  after  a  meal,  when  all  that  the 
stomach  can  secrete  has  been  secreted,  aid  digestion, 
hydrochloric  being  the  best. 
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Pancreas. — Acids  experimentally  placed  in,  or 
passed  from  the  stomach  into,  the  duodenum  convert 
the  prosecretin  existing  in  the  duodenal  mucous 
membrane  into  secretin,  and,  this  being  absorbed 
into  the  blood,  excites  the  pancreatic  flow. 

Intestine. — Acids  quickly  become  converted  into 
neutral  salts,  and  are  probably  absorbed  as  such. 
Some,  especially  sulphuric  (diluted),  are  said  to  pre- 
serve in  the  intestine  their  astringent  action.  They 
have  been  said  to  increase  the  amount  of  bile  poured 
into  the  intestine,  especially  in  the  case  of  nitric  acid 
and  nitro-hydrochloric  acid.  The  presence  of  acids  in 
the  duodenum  leads  to  reflex  closure  of  the  pylorus  ; 
hence  when  sufficient  of  the  gastric  contents  have 
passed  into  the  duodenum,  the  pylorus  closes,  and 
relaxes  again  as  the  duodenal  contents  are  neutra- 
lized and  passed  on. 

Bemote  effects.— Acids  may  render  the  blood  less 
alkaline,  but  never  acid.  They  do  this  by  combining 
with  some  of  the  alkali  of  the  plasma.  As  high 
alkalinity  of  plasma  and  tissues  favours  metabolism, 
acids  slightly  diminish  it.  They  also  diminish  the 
carbonic  acid  in  the  blood.  Phosphoric  acid  is 
believed  to  increase  the  amount  of  phosphates  in 
the  red  blood-corpuscles.  The  administration  of 
hydrochloric  acid  will  increase  the  number  of  red 
corpuscles  in  chlorosis,  but  it  does  not  alter  the 
amount  of  hfemoglobin.  Alkaline  citrates  inhibit  the 
coagulation  of  the  blood.  In  their  passage  through 
the  body  acids  check  the  formation  of  urea,  for  all 
these  acids,  except  citric,  acetic,  tartaric,  and  lactic 
are  excreted  in  the  urine— especially  in  flesh  feeders 
—chiefly  as  ammoniacal  salts,  the  nitrogen  of  which 
would  otherwise  have  formed  urea.  Nitric  acid  is 
stated  to  be  excreted  to  a  small  extent  as  ammonia 
and  hence  slightly  to  increase  the  alkalinity  of  the 
urine.  Acetic,  citric,  and  tartaric  acids  are  decom- 
posed in  the  blood,  alkaline  carbonates  being  formed 
and  the  alkalinity  of  the  urine  is  increased  This 
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has  already  been  discussed  (see  p.  127).  Lactic  acid 
is  either  converted  into  a  carbonate  of  an  alkali,  or 
passed  out  as  carbonic  acid  gas  in  solution  in  the  urine. 
Even  very  large  amounts  of  acids  only  increase  the 
acidity  of  the  urine  slightly.  Some  acids  depress 
respiration  in  animals,  and  the  respiration  is  restored 
by  alkalies. 

Therapeutics  op  Sulphuric,  Nitric,  Hydro- 
chloric, Phosphoric,  Acetic,  Citric,  Tar- 
taric, and  Lactic  Acids. 
External. — Nitric  acid  is  more  often  used  as  a 
caustic  than  the  others,  for,  owing  to  their  great 
affinity  for  water,  it  is  difficult  to  limit  the  action  of 
sulphuric  and  phosphoric  acids  ;  and  the  remaining 
acids  are  not  so  powerful  as  nitric  acid.     It  is 
employed  to  destroy  warts,  condylomata,  unhealthy 
phagedenic  sores,  cancrum  oris,  &c.  &c.  Glacial 
acetic  acid  is  used  for  small  warts  and  corns.    If  this 
causes  pain  it  may  be  diluted.    Very  diluted  solu- 
tions are  rarely  employed  for  their  irritant  effects ; 
at  some  bathing  establishments  acid  baths  are 
used,  but  it  is  not  proved  that  they  do  any  good. 
Any  well-diluted  acid,  especially  sulphuric,  may  be 
applied  to  check  slight  bleeding,  as  that  of  leech-bites, 
piles,  &c.    Vinegar  can  always  be  obtained  ;  even  it 
should  be  diluted.    In  fever  the  skin  is  often  bathed 
with  vinegar  as  a  refrigerant,  and  very  dilute  sul- 
phuric acid  is  used  as  a  local  astringent  m  the 
sweating  of  phthisis. 

Internal—  Mouth.— As  acids  damage  the  teetn 
they  should  be  taken  through  a  glass  tube.  Lemon 
iuice  or  citric  acid  itself  is  often  used  to  stimulate 
the  secretion  of  saliva,  and  hence  allay  the  thirst  of 
fever  patients.  Lemonade  is  a  favourite  drink  for 
this  purpose.  Lactic  acid  has  been  strongly  recom- 
mended to  dissolve  off  the  membrane  in  diphtheria, 
but  there  is  no  evidence  that  this  treatment  benefits 
the  patient.    Equal  parts  of  lactic  acid  and  water 
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may  be  applied  with  a  mop,  or  a  spray  of  a  strength  of 
1  fi.  dr.  to  1  fl.  oz.  of  water  may  be  employed.  Very 
dilute  nitric  acid  has  been  used  for  the  same  purpose. 
Lactic  acid  is  often  applied  with  a  brush  in  tuber- 
culosis of  the  larynx,  and  in  some  cases  with  good 
results.  It  is  usual  to  begin  with  lactic  acid  50  per 
cent.,  water  25  per  cent.,  and  glycerin  25  per  cent. 
The  strength  of  the  solution  is  increased  till  at  last 
lactic  acid  alone  is  used.  Other  accessible  tuberculous 
ulcers—as  those  of  the  tongue  and  skin— may  be 
treated  in  the  same  way. 

Stomach  and  Intestines. — Hydrochloric  and  to 
a  less  extent  nitro-hydrochloric  acids  are  of  the 
greatest  value  to  that  variety  of  dyspepsia  in  which 
the  acidity  of  the  gastric  juice  is  deficient.  They 
should,  as  already  explained,  be  given  some  little 
while  after  a  meal.    A  very  usual  stomachic  mixture 
consists  of  dilute  nitro-hydrochloric  acid  combined 
with  tincture  of    mix  vomica  and   some  other 
stomachic,  as  compound  tincture  of  gentian.  Lactic 
acid  has  been  used  for  the  same  purpose.  Acids 
will  often  alleviate  that  form  of  indigestion  in  which 
the  patient  complains  of  acid  eructations  and  heart- 
burn.   For  this  purpose  they  should  be  given  during 
a  meal  or  before  it.    They  then  check  the  excessive 
secretion  of  acid  and  restrain  fermentation.   An  acid 
mixture  sometimes    benefits   the    indigestion  of 
pregnancy,  and  small  doses  of  hydrochloric  acid  mav 
be  prescribed  during  typhoid  and  other  fevers  be- 
cause the  secretion  of  this  acid  is  much  diminished 
when  the  temperature  is  raised.    Vinegar  is  often 
drunk  to  reduce  obesity,  but  it  only  does  so  because 
a  long  course  of  any  acid  will  set  up  a  mild  gastritis, 
and  thus  hinder  the  digestion  and  absorption  of 
toocl.    Carbonic  acid,  taken  in  an  effervescing  mix- 
ture  is  a  common  and  very  efficacious  gastric 
sedative,  beneficial  therefore  in  painful  dyspeps  a 
and  m  vomiting.    Dilute  sulphuric'  acid  ma/be  S 
as  a  hemostatic  in  bleeding  from  the  stomach 


or 
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intestines,  but  its  action  is  feeble.  It  is,  however, 
successful  as  an  astringent  in  many  cases  of  summer 
diarrhoea.  Nitric  and  nitro-hydrochloric  acids,  in- 
creasing the  amount  of  bile  poured  into  the  intestine, 
are  given,  and  sometimes  with  much  benefit,  when 
it  is  considered  that  dyspepsia  is  due  to  disordered 
function  of  tbe  liver.  Dilute  sulphuric  acid  is  often 
taken  by  workers  in  lead  factories,  as  it  forms  an 
insoluble  sulphate  of  lead  in  the  intestines,  and  so 
prevents  absorption  of  lead. 

Remote  effects. — The  remote  effects  of  salts  of 
citric,  tartaric,  and  acetic  acids  have  already  been 
described  (p.  126).  They  are  due  to  the  increase  in  the 
alkalinity  of  the  blood  and  the  urine.  Phosphoric 
acid  is  often  given  to  weak,  sickly,  anemic  children 
with  the  view  of  improving  the  quality  of  the  red 
blood-corpuscles,  and  possibly  aiding  tbe  growth  of 
bones,  but  it  has  not  been  proved  to  have  any  great 
value.    The  same  may  be  said  of  the  vegetable  acids 
when  employed  for  scurvy,  and  of  lactic  and  phos- 
phoric acids  when  given  for  diabetes  ;  indeed,  the 
latter  are  said  to  do  harm.    Lime  juice  was  formerly 
a  popular  remedy  for  acute  rheumatism,  but  it  did 
little  if  any  good.    Sulphuric  acid  is  by  some  said  to 
be  anhidrotic  in  the  night  sweating  of  phthisis,  and 
had  some  reputation  as  a  remote  haemostatic,  but  it 
is  rarely  given  now  for  these  purposes.  Aromatic 
sulphuric  acid,  with  a  little  syrup  and  water,  forms 
a  pleasant  cooling  drink  in  fever.    Eohrig  found  that 
acids  diminished  the  tracheal  secretion,  and  some 
physicians  find  that  they  diminish  the  secretions  m 
bronchitis.    Alkaline  citrates,  diminishing  the  coagu- 
lability of  the  blood,  have  been  given  for  thrombosis. 
We  thus  see  that  the  remote  effects  of  all  acids, 
except  citric,  tartaric,  and  acetic,  are  unimportant. 

Toxicology. 

All  these   acids  are  severe   gastro-intestinal  irritants 
when  b'iven  in  toxic  doses.    Tartaric,  citric,  and  lactic 
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very  rarely  taken  as  poisons.    The  symptoms  produced  by 
the  whole  class  are  severe  burning  pain  extending  from  the 
mouth  to  the  stomach,  excoriation  of  the  mouth  with  the 
formation  of  sloughs,  great  difficulty  in  swallowing,  vornitinc 
of  dark  brown  coffee-coloured  material  and  shreds  of  mucus 
intense  abdominal  pain  aggravated  by  the  slightest  movement' 
generally  obstinate  constipation,  but  if  the  bowels  are  open 
the  motions  are  dark,  from  the  blood  contained  in  them  Some 
of  the  acid  generally  passes  down  to  the  larynx  and  causes 
swelling  of  that  organ,   and  consequently  dyspnoea  from 
obstruction  to  respiration.    The  patient  becomes  cold,  col- 
lapsed,  and  covered  with  a  cold  sweat;  his  pulse  is  very 
feeble,  and  he  suffers  from  great  thirst.    Post  mortem  -The 
mucous  membrane  of  the  mouth  and  gullet  is  softened  and 
corroded,  and  whitish-grey  sloughs  and  h»morrha?eS  ±  be 
seen  here  and  there     The  coats  of  the  stomach  are  softened 
It  «  often  contracted  and  it  may  be  perforated,  the  aperture 
being  n-regular    If  the  acid  escapes  into  the  peiitonealSity 
t  may  act  on  almost  any  of  the  abdominal  organs.  S 
the  patient  have  hved  long  enough,  there  may  I  conn  Z 
and  inflammation  of  parts  of  the  small  intestine7  ThTZTZ 
membrane  of  the  throat  and  larynx  is  inflamed  and  sw™ 
Treatment.— Alkalies  should  be  given  at  rvZl  0Uen- 
and  water,  lime  water,  magnesia   washing  sol  '  and  7* 
demulcents,  as  milk,  white  of  egg  oil  Seed  t     n  ? 
use  the  stomach-tube  if  sulphuric acidY,?!,!     ♦  i  110t 
wise  gently  wash  out  ^.Sl^^S^^LfTk 

Class  H. 

H2S03:  ACidMm    SulP^O^.-SulphurouB  Acid. 

bnrnS^Str  or  ^"j.^  by 
acid  with  carbon,  mercury,  or  copper       7    ^  sulPh«ic 

per  cent.  5  hydrogen  sufphite  HSO  ^  °D  6^ 
5  per  cent,  of  sulphurous ^anbydrtJe   3'  ^  COTresP°^g  to 

Dos™toT  fl1? UripaCid'  miDeral  ma«ers. 

"ose,  3  to  1  fl.  dr.    Best  given  in  Mistura  Amygdala. 

Action. 
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bodies,  it  readily  decomposes  them,  becoming  itself 
converted  into  sulphuric  acid,  and  hence  is  irritant, 
but  not  violently  so,  for  the  amount  of  sulphuric  acid 
in  proportion  to  the  water  is  slight.  It  is  a  disin- 
fectant and  deodorant,  for,  in  virtue  of  its  property 
of  absorbing  oxygen,  it  destroys  micro-organisms  and 
arrests  fermentation.  When  applied  to  the  skin  it  is 
a  parasiticide.  , 

Internal. — It  is  believed  to  act  as  a  disinfectant 
in  the  stomach  and  intestines,  but  it  is  very  doubtful 
whether  enough  of  it  to  have  any  appreciable  action 
in  this  direction  can  be  safely  taken. 

Therapeutics. 
External.— Sulphurous  acid  is  chiefly  used  as  an 
antiseptic,  disinfectant,  and  deodorant.  Sulphurous 
anhydride  is  employed  as  a  disinfectant  for  a  sick 
room  after  a  patient  with  an  infectious  disease  has 
been  in  it  The  chimneys  and  windows  should  be 
stopped  up.  A  quarter  to  half  a  pound  or  more  of 
flowers  of  sulphur  is  placed  in  an  earthenware  vessel 
and  lighted.  The  door  is  shut,  and  the  cracks 
around  it  pasted  over.  The  room  should  be  left 
untouched  for  six  hours.  Generally  not  enough  sul- 
phur is  burnt  for  this  method  to  be  efficacious. 
Sulphurous  acid  (2  fl.  dr.  to  1  fl.  oz.  of  water)  is 
locally  applied  to  cure  ringworm.     Foul  sores  may 

be  washed  with  it. 

Internal-Sulphurous  acid  is  sometimes  given 
internally  with  the  object  of  preventing  abnormal 
fmnentation  in  the  stomach  and  intestines  in  oer- 
ain  varieties  of  dyspepsia,  but  there  is  no  clinical 
Soof  that  it  can  do  this,  and  it  should  be  remem- 
bered that  it  is  possible  it  may  do  harm  by  impeding 
the  action  of  the  normal  ferments. 

2.  Acidmn  Boricum.— Boric  Acid.    H3B03.  Syn- 
„„„.„;„  qpifi  HYdroeen  borate. 
0WJ1  towel ;!!-NatWe,or  Lde  by  the  action  of  sulphuric  ac.d 

on  borax. 
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Characters.— Colourless,  pearly,  lamellar  crystals,  feebly 
acid.  Solubility. — 1  in  30  of  cold  water ;  1  in  3  of  boiling 
water  ;  1  in  4  of  glycerin  ;  1  in  30  of  alcohol  (90  per  cent.).  The 
solubility  of  boric  acid  is  greatly  increased  by  the  addition  of 
borax. 

Incompatible.  —With  sodium  salicylate  in  powder  a  boro- 
salicylate  is  formed. 
Dose,  5  to  15  gv. 

Preparations. 

1.  Glycerinum  Acidi  Borici.  —  Boric  acid, 
powdered,  dissolved  in  glycerin  with  the  aid  of  heat. 
Strength.— 3  in  10.  This  is  an  imitation  of  Boro- 
glyceride  (see  p.  263). 

2.  Ungrientum  Acidi  Borici.— Boric  acid,  finely 
powdered,  1 ;  white  paraffin  ointment,  9. 

3.  Borax.— Boras,  Sodium  Pyroborate.  Synonym  - 
Sodium  biborate.  Na2B,O7,10H2O. 

Source.— Neutralize  boric  acid  with  sodium  carbonate, 
or  boil  native  calcium  borate  with  a  solution  of  sodium 
carbonate.    Also  found  native. 

_  Characters.— Transparent  colourless  crystals,  alkaline 
with  a  sweetish  taste.  Solubility.— 1  in  25  of  cold  water  •' 
1  in  1  of  glycerin ;  not  in  alcohol. 

Dose,  5  to  20  gr. 

Preparations. 

1.  Glycerinum  Boracis.— Borax,  1;  glycerin,  6. 
bochum  metaborate,  glyceryl  borate,  and  boric  acid  are 
formed. 

2.  Mel  Boracis.-Borax,  2  ;  glycerin,  1 ;  clarified 
noney,  lb.    A  similar  decomposition  takes  place  here. 

Action  of  Boeic  Acid  and  Boeax. 
External.— Both  boric  acid  and  borax  destroy 
micro-organisms,  and  are  thus  disinfectant  and 
antiseptic,  but  their  value  is  slight,  and  they  are 
much  more  active  in  preventing  than  in  inhibiting 
decomposition.  The  effect  is  extremely  local 
bolnfcions  of  boric  acid  will  relieve  itching.  Neither 
substance  produces  any  irritation.  Boric  acid  is  very 
largely  used  to  preserve  milk,  butter,  and  animal  food 

of  ,»X™  7  Tf  ain?,boric  acid  check  the  action 
of  sahva  on  starch,  but,  if  anything,  they  increase  the 
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action  of  the  gastric  juice  and  the  pancreatic  secretion. 
Large  amounts,  however,  slightly  retard  digestion, 
and  still  larger  are  gastro-intestinal  irritants.  Boric 
acid  is  rapidly  eliminated  in  the  urine  ;  it  is  said  to 
increase  the  urea  and  the  quantity  of  urine.    It  is 
also  excreted  in  the  saliva,  sweat,  and  fasces,  and  it  is 
stated  in  rare  cases  to  cause  abortion.    It  may  cause 
a  scaly  eruption.    In  exceptional  instances,  when 
large  quantities  have  been  applied  to  raw  surfaces  or 
mucous  membranes,  rise  of  temperature,  depression 
of  spirits,  feeble  pulse,  ecchymoses,  lumbar  pain, 
albuminuria,  and  nausea,  vomiting,  and  diarrhoea 
have  supervened.   Harmful  symptoms  do  not  follow 
from  taking  food  preserved  with  boric  acid  if  the 
amount  of  it  is  small,  such  as  anything  under  0*1  per 
cent,  in  milk,  or  8  grains  to  the  pint,  but  they  may 
follow  if  large  amounts  are  used ;  but  its  employ- 
ment is  undesirable,  as  the  prolonged  use  of  food  pre- 
served with  boric  acid  may  lessen  the  weight  of  the 
body.  It  should  never  be  used  for  solid  foods.  It  has 
been  recently  shown  that  borax  and  boric  acid  given 
in  daily  moderate  doses  to  children  do  not  obviously 
adversely  affect  metabolism,  nor  do  they  restrain 
intestinal  putrefaction,  but  larger  doses  diminish 
nitrogenous  metabolism. 

Therapeutics  of  Boric  Acid  and  Borax. 

As  they  do  not  irritate,  both  these  substances  are 
largely  used  to  keep  wounds,  ulcers,  and  sores  sweet. 
The  action  is  so  local  that  they  cannot  be  used  to  dress 
cavities.  Boracic  lint  is  much  employed  to  dress 
wounds.  It  is  made  by  passing  lint  through  a  hot 
saturated  solution  of  boric  acid.  Boracic  cotton  wool 
is  made  the  same  way  ;  both  are  tinted  pink.  Lister's 
boric  acid  ointment  consists  of  boric  acid  1  part, 
white  wax  1  part,  paraffin  2  parts,  almond  oil  2  parts. 
A  saturated  solution  of  boric  acid  (4  per  cent.),  or  a 
watery  solution  of  1  in  40  of  the  patented  prepara- 
tion boro-glyceride  {see  p.  263),  may  be  employed  as 


BOBIC  ACID 


263 


an  antiseptic  wash.     Such  solutions  are  used  for 
oznsna,  vaginitis,  urethritis,  fetid  perspiration  of  the 
feet,  and  ophthalmia.  Colitis  is  occasionally  benefited 
by  washing  out  the  large  bowel  with  a  couple  of  pints 
of  a  saturated  solution  of  boric  acid ;  sometimes  tannic 
acid  is  added.    Lister's  ointment,  or  an  ointment  of 
boro-glyceride,  may  be  used  for  pruritus,  sunburn,  &c. 
Powdered  boric  acid  blown  into  the  ear  is  very 
useful  in  fetid  discharges  from  it.  Thompson's 
fluid  (borax,  1  oz.  ;  glycerin,  2  fl.  oz.  ;  water,  2  fl. 
oz.),  in  the  proportion  of  |  fl.  oz.  to  4  fl.  oz.  of  warm 
water,  is  commonly  employed  to  wash  out  the  bladder 
in  cystitis.    The  glycerin  and  the  honey  of  borax 
are  excellent  applications  for  aphthous  states  of  the 
mouth,  especially  in  children.    The  following  is  a 
good  wash  for  the  mouth :— Glycerin  of  borax,  1  fl. 
dr.;  tincture  of  myrrh,  10  m;  water  to  1  fl.  oz. 
Listerine,  used  as  a  lotion  or  mouth  wash,  contains 
many  ingredients,  of  which  the  chief  is  boric  acid. 

Borax  has  been  given  in  epilepsy,  and  its  use  is 
gaming  ground.  It  is  often  prescribed  with  advantage 
m  combination  with  bromides,  but  it  is  decidedly  in- 
ferior to  them,  although  in  exceptional  cases  it  may 
succeed  when  they  have  failed.  As  it  is  an  antiseptic 
it  has  been  given  internally  in  typhoid  fever  and 
phthisis,  but  with  doubtful  benefit.  Taken  internally 
it  is  said  to  relieve  irritability  of  the  bladder.  In  rare 
cases  its  use  has  caused  either  psoriasis,  a  papular 
eruption  especially  marked  near  the  elbows,  an  ery- 
thematous rash,  or  eczema.  Nausea,  loss  of  appetite 
vomiting,  and  diarrhoea  may  be  produced.  It  has  no 
effect  on  the  intelligence.  The  taste  is  best  covered 
with  syrup  of  orange  peel.  Boric  acid  given  internally 
is  a  useful  urinary  antiseptic. 

Boro-glyceride.— (Not  official.) 

SouRCE.-Heat  92  parts  of  glycerin  with  62  of  boric  acid 
_      Characters.— A  tough  deliquescent  mass,  readily  soluble 
in  water  and  alcobol. 
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Action  and  Therapeutics. 

It  is  a  powerful  antiseptic,  and  has  been  used  as 
a  dressing  for  wounds  (see  p.  262).  The  pharrna- 
copoeial  imitation  of  it  is  Glycerinum  Acidi  Borici 
(see  p.  261). 


GROUP  XII. 

CARBON  AND  ITS  COMPOUNDS. 

Class  I. — Carbon. 

CABBO. 

Carbon.    Symbol,  C.    Atomic  weight,  11-9. 

Carbon  is  only  official  as 

Carta©  JLigili. — Wood  Charcoal. 

Source. — Wood  charred  without  access  of  air. 

Characters. — A  black  powder  without  odour  or  taste. 

Dose,  60  to  120  gr. 

Action. 

External. — Dry  charcoal  absorbs  gases  and  con- 
denses them  within  its  pores.  It  thus  absorbs  oxygen, 
and  hence  has  an  oxidizing  power,  parting  with  the 
absorbed  oxygen  to  oxidize  organic  and  other  sub- 
stances. Organic  matter  is  believed  to  be  decom- 
posed by  aerobic  micro-organisms  which  act  by 
oxidation,  and  anaerobic  which  decompose  directly, 
producing  offensively  smelling  and  toxic  bodies. 
Wild  suggests  that  the  reason  for  the  deodorant  action 
of  charcoal  is  that  it  converts  anaerobic  into  aerobic 
decomposition.  It  attracts  and  oxidizes  colouring 
matters,  and  consequently  decolorizes  them._  It  has 
no  effect  on  living  organisms,  and  is  not  antiseptic. 

Internal. — Formerly  it  was  thought  only  to 
oxidize  when  dry,  but  to  a  less  degree  it  has  this 
power  when  moist,  presumably  because  there  is  still 
some  active  oxygen  in  its  interstices.  It  is  passed 
in  the  faeces  unchanged, 
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Therapeutics. 

External. — Charcoal  has  been  recommended  as  a 
deodorant  for  foul  ulcers,  but  it  is  a  dirty  pre- 
paration, and  large  quantities  must  be  used.  Char- 
coal is  used  in  pharmacy  as  a  decolorizing  agent. 

Internal. — It  has  been  given  as  a  powder,  as 
lozenges,  and  as  biscuits,  with  the  object  of  prevent- 
ing fermentation  in  the  stomach,  but  it  is  not  of 
much  use.  Garrod  has  shown  that  a  tablespoonful 
or  larger  doses  of  charcoal  frequently  repeated  are 
antidotes  against  most  active  vegetable  poisons,  as 
opium,  nux  vomica,  and  aconite,  for  charcoal  seems 
to  have  a,  special  attraction  for  alkaloids.  Animal 
charcoal  is  the  best  form  to  give  as  an  antidote. 
Charcoal  is  used  as  a  tooth  powder. 


Class  II.— Ethylic  Alcohol,  Amylic  Alcohol,  Chloro- 
form, Bromoform,  Ether,  Acetic  Ether, 
aithyl  Chloride,  Methyl  Chloride,  and 
.SJthyl  Bromide. 

We  know  very  little  about  the  action  of  amylio  alcohol, 
but  all  the  other  substances  produce  local  anaesthesia  by 
evaporation  They  are  rubefacient  if  their  vapour  is  confined. 
lhe  stomach,  heart,  and  central  nervous  system  are  first 
stimulated  and  then  depressed  by  them.  Nitrous  oxide  is 
considered  with  them  for  convenience 


ALCOHOL  ETHYLICUM. 

Ethylic  Alcohol.    Ethyl  hydroxide.  CJT5,OH. 
Ethyl  hydroxide  is  official  in  the  nine  following  forms  : 

thic1'  4,coho1  Absolntmn.  Absolute  alcohol  (strictly 
this  is  an  incorrect  name,  for  it  may  contain  1  per  cent 
by  weight  of  water).    Often  called  "  alcohol  " 

SoDBCE.-Eemove  at  least  9  per  cent,  of  water  from 
less  strong  ethylic  alcohol,  and  then  distil 

Rr  0  7qftAoOE7Q«7A  f^ol°urleSS  fluid  free  from  o^our.  Sp. 
B  -0  7J4  to  0-7969.    Contains  not  less  than  99  per  cent 
wnght  of  alcohol,  and_  not  more  than  1  per  cent,  water! 
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Boils  at  173-6°  F.  Entirely  volatilized.  For  tests,  see 
Spiritus  Bectificatus. 

Used  to  make  chloroform  and  Liquor  Sodii  Ethylatis. 

2.  Spirit  us  Rectificatns.  —  Bectified  Spirit. 
Ethyl  Hydroxide,  90  per  cent,  by  volume  ;  Water,  10  per 

cent. 

Source. — Obtained  by  distillation  of  fermented  saccharine 
liquids. 

Characters  and  Tests.— Colourless,  transparent,  inflam- 
mable liquid  with  a  burning  taste.  Sp.  gr.  0-834.  No  residue 
when  evaporated.  Clear  when  mixed  with  water  (absence  of 
oils  and  resins).  No  unpleasant  smell  when  evaporated  from 
filter  paper  (absence  of  fusel  oil  and  allied  bodies) ;  and  it 
must  respond  to  other  tests  given  in  the  Pharmacopoeia. 

Alcohol  (90  per  cent.)  is  only  slightly  stronger  than 
rectified  spirit,  B.  P.  1885,  containing  1-35  per  cent,  more 
alcohol.  On  mixing  alcohol  and  water,  contraction  of  volume 
and  rise  of  temperature  occur.  When  such  a  mixture  is 
prescribed,  the  cooled  liquid  should  be  employed. 

The  four  official  liquids  obtained  by  diluting  alcohol 
(90  per  cent.)  with  distilled  water  are  : — 

3.  Alcohol  (70  per  cent,  by  volume)  =  100  fl.  oz. 
alcohol  (90  per  cent.)  +  31-05  fl.  oz.  distilled  water. 

4.  Alcohol  (60  per  cent,  by  volume)  =  100  fl.  oz. 
alcohol  (90  per  cent.)  +  53-65  fl.  oz.  distilled  water. 

5.  Alcohol  (45  per  cent,  by  volume)  =  100  fl.  oz. 
alcohol  (90  per  cent.)  +  105-34  fl.  oz.  distilled  water. 

6.  Alcohol  (20  per  cent,  by  volume)  =  100  fl.  oz. 
alcohol  (90  per  cent.)  +  355-8  fl.  oz.  distilled  water. 

7.  Spiritns  Villi  Oallici.    Synonym.— Brandy. 
Source. — A  liquid  distilled  from  wine. 

Characters. — Light  sherry  colour,  peculiar  flavour. 
Contains  not  less  than  43|  per  cent,  by  volume  of  ethylic 
alcohol,  with  a  volatile  oil  and  several  ethers. 

Preparation. 

Mistura  Spiritns  Vini  Gallici.  Synonym.— 
Egg  flip.  Beat  up  the  yolks  of  two  eggs  with  half  an 
ounce  of  sugar.  Then  add  of  brandy  and  cinnamon 
water,  each  4  fl.  oz. 

Dose,  1  to  2  fl.  oz. 
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§.  Viiium  Xericum.— Sherry. 

Characters.— A  Spanish  wine.  Pale  yellowish-brown 
colour.  Contains  not  less  than  16  per  cent,  by  volume  of 
ethylic  alcohol,  with  oils,  colouring  matters,  &a.,  and  water. 
Used  to  make  all  Vina  except  the  two  made  with  orange  wine. 

9.  Viimin  Aurantii.— Orange  Wine. 

Source. — Made  by  fermentation  of  a  saccharine  solution 
to  which  the  fresh  peel  of  bitter  orange  is  added. 

Characters. — Contains  from  10  to  12  per  cent,  by  volume 
of  ethylic  alcohol.  Used  to  make  Vinum  Ferri  Citratis 
and  Vinum  Quinina?. 

Amount  of  Ethylic  Alcohol  by  Volume  in  various  important 
Substances. 

Alcohol  Absolutum      .       .  contains  99         per  cent. 


Alcohol  (U.S.P.)  94 

Spiritus  Kectificatus  ,,  90 

Alcohol  Dilutum  (U.S.P.)     .  „  64-5 

Whisky        .       .       .       .  „  51  to  59 

Eum,  Gin,  Strong  Liqueurs  .  ,,  51  to  59 

Spiritus  Tenuior  (Proof  Spirit)*  „  57'09 

Spiritus  Vini  Gallici  „  43  to  57 

Port   „  20  to  30 

Vinum  Album  Fortius  (U.S.P.)  „  23  to  29 

Sherry  and  Madeira  „  16  to  22 

Vinum  Album  (U.S.P.)  12  to  14 

Champagne  .       .       .       .  ,,  10  to  13 

Vinum  Aurantii    .       .       .  ,,  10  to  12 

Burgundy     .       .       .       .  „  9  to  12 

Hock   „  9  to  12 

Claret   „  8  to  12 

Cider   „  5  to  9 

Strong  Ale  or  Stout      .       .  ,,  5  to  9 

Beer  and  Porter    .       .       .  ,,  2  to  5 

Koumiss       .       .       .       .  „  1  to  3 


*  Proof  Spirit  is  defined  by  Act  of  Parliament  as  "being 
such  as  shall,  at  a  temperature  of  51°  F.,  weigh  exactly  a§  part 
of  an  equal  measure  of  distilled  water."  Weaker  spirits  are 
termed  "  under  proof,"  and  stronger  spirits  "  over  proof."  Thus 
25  degrees  over  proof  means  a  mixture  of  alcohol  and  water 
in  such  proportion  that  100  volumes  of  this  mixture,  when 
diluted  with  water  to  make  the  mixture  proof  spirit,  yields  125 
volumes  of  proof  spirit;  and  25  degrees  under  proof  means  a 
mixture  of  proof  spirit  and  water  containing  in  1Q0  volumes 
75  of  proof  spirit  and  25  of  water. 


268 


MATERIA  MEDICA 


Action  op  Alcohol. 

External.— It  is  a  powerful  antiseptic,  preventing 
the  formation  of  and  killing  putrefactive  bacteria. 
If  applied  to  the  skin,  alcohol  quickly  evaporates. 
It  therefore  cools  the  skin,  which  consequently 
becomes  pale  from  the  contraction  of  the  small 
vessels ;  owing  to  this  less  sweat  is  secreted.  Alcohol 
is  thus  refrigerant,  astringent,  and  anhidrotic.  But  if 
evaporation  is  prevented  in  any  way,  such  as  by  a 
watch-glass  or  a  piece  of  gutta  percha,  or  the  alcohol 
is  rubbed  in,  it  quickly  absorbs  water  from  the  skin, 
and  thus  hardens  it.  Having  passed  through  the 
epidermis  it  dilates  the  vessels,  causes  a  feeling  of 
warmth,  and  produces  a  rubefacient  effect.  It  has 
the  power  of  coagulating  albumen,  but  the  coagulum 
quickly  redissolves.  It  extracts  water  from  all  tissues. 

Internal. — Mouth.— When  concentrated,  alcohol 
produces  a  feeling  of  warmth,  or  often  even  a  burn- 
ing sensation,  in  the  mouth.  If  held  there  for  some 
time  the  albumen  of  the  superficial  tissues  is  coagu- 
lated, and  the  mucous  membrane  becomes  white, 
congested,  and  opaque,  but  this  appearance  soon 
disappears,  as  the  coagulum  is  redissolved  by  the 
fluids  of  the  tissues.  Directly  the  alcohol  is  put  in 
the  mouth  there  is  an  increased  flow  of  saliva,  and 
the  pulse  may  be  quickened  ;  these  results  are  reflex, 
for  they  occur  before  there  is  time  for  the  alcohol  to  be 
absorbed,  but  after  absorption  small  amounts  stimu- 
late, large  amounts  depress  the  secretion  of  saliva. 
Alcohol  has  a  slight  local  anaesthetic  effect. 

Stomach. — Here  also,  if  the  alcohol  is  sufficiently 
concentrated,  there  is  a  sensation  of  warmth  or  even 
of  burning.  If  only  small  quantities  are  given,  the 
gastric  vessels  dilate,  the  mucous  membrane  becomes 
red,  and  there  is  an  increased  secretion  of  gastric 
juice.  All  this  can  be  seen  to  happen  in  cases  of 
gastric  fistula.    The  result  of  these  effects  is  that 
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the  appetite  is  sharpened,  and  this  explains  the 
custom  common  with  many  people  of  taking  a  little 
alcohol  immediately  before  meals,  and  also  the 
common  experience  that  alcohol  taken  during  meals 
aids  digestion.  It  also  markedly  increases  the  activity 
of  the  gastric  movements  and  promotes  absorption. 
Thus  there  are  several  ways  in  which  moderate  doses 
of  alcohol  may  help  the  digestive  process,  and  Binz 
has  actually  demonstrated,  by  removing  the  gastric 
contents  at  stated  times  after  a  meal,  that  alcohol 
aids  digestion,  and  by  giving  potassium  iodide  he 
showed  that  it  increased  the  rapidity  of  absorption. 
In  some  cases  it  produces  local  anaesthesia  in  the 
stomach,  and  so  it  may  relieve  gastric  pain.  It  is  to 
a  slight  extent  decomposed  into  aldehyde  and  acetic 
acid,  and  consequently  some  of  the  pepsin,  peptones, 
and  proteids  are  precipitated.  This  hinders  digestion, 
but  usually  not  sufficiently  to  outdo  the  aid  due  to 
the  vascular  dilatation,  the  increased  secretion,  and 
the  greater  movement.  The  effect  of  large  doses 
is  very  harmful.  The  activity  of  the  gastric  juice 
is  destroyed,  the  gastric  walls  are  inflamed,  large 
quantities  of  mucus  are  poured  out,  and  if  the  over- 
indulgence is  continued  chronic  gastritis  ensues,  the 
gastric  glands  atrophy,  and  consequently  we  get  the 
permanent  dyspepsia  of  drunkards. 

A  single  dose  of  alcohol  introduced  into  the 
stomach  in  a  concentrated  form,  e.g.  neat  brandy, 
immediately  produces  important  reflex  effects.  The 
heart  beats  more  rapidly  and  more  forcibly,  the 
vessels  of  the  whole  body  dilate,  especially  those  of  the 
skin  ;  hence  there  is  a  feeling  of  warmth.  The  blood- 
pressure  rises.  These  reflex  effects  are  well  seen  in 
the  immediate  restoration  of  a  fainting  person  by  the 
ingestion  of  a  single  dose  of  brandy.  Dilute  alcohol, 
e.g.  beer,  does  not  produce  them.  They  are  quickly 
followed  by  the  effects  of  alcohol  upon  the  circulation 
due  to  its  presence  in  the  blood  after  absorption. 
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Intestines. —Here  alcohol  has  a  slight  astringent 
effect,  and  consequently  it  may  check  diarrhoea.  It 
acts  on  the  pancreatic  as  on  the  salivary  secretion. 

Blood. — Alcohol  is  absorbed  quickly  and  more 
largely  by  the  blood-vessels  than  the  lacteals.  It  is 
said  to  increase  and  then  diminish  the  amceboid 
movements  of  the  white  blood-corpuscles. 

Temperature. — Alcohol  is  antipyretic,  lowering 
the  temperature  in  fever,  and  with  large  doses  in 
health.  This  is  chiefly  due  to  cutaneous  vascular 
dilatation  and  rapidity  of  circulation,  but  also  slightly 
perhaps  to  general  diminished  oxidation. 

Metabolism. — A  litre  of  Rhine  wine  of  average 
strength  produces  by  its  oxidation  as  much  heat  as 
five  or  six  tablespoonfuls  of  olive  oil,  and  an  ounce 
of  brandy  yields  100  calories  of  energy.  Neither  the 
intake  of  oxygen  nor  the  output  of  carbonic  acid  gas 
is  altered  by  alcobol,  therefore  as  it  has  been  oxidized 
in  the  body  it  saves  the  tissues  and  is  a  food.  Re- 
peated observations  have  shown  the  proof  of  this,  for 
although  moderate  doses  of  alcohol  by  their  toxic 
action  at  first  increase  proteid  metabolism,  yet  in  a 
few  days  they  diminish  the  output  of  urea  and  uric 
acid  6  or  7  per  cent.,  and  by  their  oxidation  proteid 
tissues  are  spared  ;  and  that  it  is  a  food  is  also  proved 
by  the  fact  that  the  weight  of  the  body  may  be 
maintained  if  a  large  amount  of  alcohol  is  taken, 
even  if  the  rest  of  the  food  is  very  small  in  amount. 
It  will  be  noticed  that  it  is  a  food  which  can  be 
absorbed  without  any  previous  digestion. 

The  diminished  oxidation  of  tissues  being  much 
more  marked  in  fatty  than  in  proteid  tissues,  may, 
in  habitual  drinkers  of  large  quantities  of  alcohol, 
lead  to  an  imperfect  combustion  of  fat,  consequently 
it  accumulates  in  the  tissues,  and  obesity,  which  is 
often  increased  by  the  amount  of  saccharine  matters 
that  alcoholic  liquids  contain,  results.  The  skin 
acquires  a  velvety  feeling. 
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With  moderate  doses,  very  little  alcohol  leaves 
the  body  in  the  urine,  as  it  has  been  oxidized  ;  with 
large  doses  the  case  is  different. 

Circulation. — The  effects  upon  the  circulation 
reflexly  produced  by  stimulation  of  the  mouth  and 
stomach  have  already  been  mentioned.  After  al- 
cohol is  absorbed  it  influences  the  heart  markedly. 
It  beats  more  powerfully  and  more  rapidly,  the 
pulse  becomes  fuller ;  these  results  are  due  to  the 
peripheral  arterial  dilatation  and  to  a  stimulating 
effect  on  the  heart.  The  vaso-motor  system  is  acted 
upon,  all  the  vessels  of  the  skin  dilate ;  therefore,  if 
he  previously  felt  cold,  the  person  who  has  taken  the 
alcohol  feels  warm.  The  blood-pressure  rises,  the 
increased  action  of  the  heart  more  than  compensating 
for  the  vascular  dilatation.  The  direct  effects  of 
alcohol  on  the  circulation  after  absorption  appear 
more  slowly  and  last  longer,  but  they  are  clearly 
similar  to  those  due  to  the  reflex  stimulus  from  the 
stomach,  and  therefore  they  continue  them.  The  re- 
sult of  the  increased  circulation  through  the  various 
organs  is  that  they  work  to  greater  advantage  ;  hence 
the  mental  faculties  are  brightened  for  a  time,  the 
muscular  strength  seems  increased,  more  urine  is 
passed,  and  the  skin  perspires.  The  person  who  has 
taken  the  alcohol,  in  fact,  usually  feels  generally  better 
for  it.  This  is  by  no  means  always  so  ;  some  persons 
have  a  headache  or  feel  very  sleepy  immediately  after 
alcohol.  This  is  probably  because  the  vessels  of 
the  abdomen  or  skin  have  dilated  so  excessively  that 
almost  all  the  blood  irrthe  body  is  in  them,  and  con- 
sequently there  is  very  little  in  the  brain.  There  are 
many  individual  peculiarities  in  the  effects  of  alcohol 

It  has  been  repeatedly  proved  that  these  good 
results  are  but  transitory.  The  heart,  although  at 
first  stimulated,  is  more  exhausted  after  the  stimu- 
lation has  passed  off  than  it  was  before.  This  is 
rue  also  of  all  the  organs  of  the  body  stimulated  by 
the  increased  circulation  induced  by  alcohol  In 
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many  campaigns  and  arctic  expeditions  it  has  been 
found  that  although  at  first  the  men,  after  taking 
alcohol,  could  do  more  work,  yet  soon  they  felt  so 
tired  and  exhausted,  that  on  the  whole  they  could  do 
much  more  without  than  with  the  alcohol.  Large 
doses  of  alcohol  do  not  stimulate  the  heart  at  all ; 
they  paralyse  it,  both  reflexly  from  the  stomach  and 
after  absorption.  Enormous  doses  poured  into  the 
stomach  kill  almost  immediately  by  reflex  action. 
A  drunkard  who  is  "  dead  drunk  "  is,  accurately 
speaking,  one  who  is  killed  by  the  paralysing  effect 
of  alcohol  on  the  heart,  but  the  phrase  is  often 
applied  to  any  one  who  is  very  drunk. 

Respiration. — The  rapidity  of  respiration  and  the 
amount  of  air  breathed  are  increased  by  ordinary 
doses  of  alcohol.  Whether  this  is  due  to  stimulation 
of  the  respiratory  centre  is  doubtful.  Very  large 
doses  depress  it. 

Skin. — Alcohol  is  a  mild  diaphoretic,  partly 
because  of  its  vaso-dilator  action,  and  perhaps  also 
because  of  some  direct  influence  on  the  sweat-glands. 
As  just  mentioned,  the  cutaneous  vascular  dilatation 
leads  to  a  feeling  of  warmth  if  the  patient's  cutaneous 
vessels  were  previously  contracted  from  cold.  It  may 
be  that  part  of  the  antipyretic  power  of  alcohol  is 
due  to  increased  radiation  from  the  dilated  vessels,  and 
also  to  evaporation  of  the  increased  amount  of  sweat. 
If  a  person  is  in  a  cold  atmosphere,  alcohol,  by  increas- 
ing the  radiation  from  the  skin,  leads  to  the  loss  of 
so  much  heat  that  he  may  die  from  cold,  although  at 
first  the  increased  cutaneous  circulation,  making 
him  feel  warmer,  gives  him  a  delusive  feeling  of 
warmth. 

Kidneys. — About  5  per  cent,  of  the  alcohol  in- 
gested— unless  very  large  quantities  are  taken — is 
excreted  unchanged,  mostly  in  the  urine,  to  a  less 
extent  in  the  expired  air,  only  the  merest  trace  iu 
sweat,  and  none  in  the  milk  or  fasces.  Most  of  it  is 
oxidized  in  the  body.    It  acts  as  a  mild  diuretic ; 
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this  is  chiefly  a  secondary  result  of  its  vascular  effects, 
but  it  probably  also  acts  directly  on  the  glomeruli. 

Nervous  system. — Unless  the  dosebe  very  large  the 
whole  nervous  system  is  stimulated,  partly  directly, 
but  also  as  a  secondary  result  of  cardiac  stimula- 
tion. The  highest  functions  are  most  affected.  The 
person  who  has  taken  the  alcohol  talks  more  fluently 
and  brilliantly,  his  wits  are  sharpened,  he  has  a 
feeling  of  strength  and  experiments  actually  show 
that  certain  mental  processes  are  stimulated,  e.g. 
there  is  a  nicer  discrimination  of  nearly  similar 
weights.  If  the  dose  has  been  large,  the  stage 
of  exaltation  of  these  or  any  other  functions  quickly 
passes  into  one  of  depression,  the  highest  functions 
being  affected  first,  and  the  stimulation  and  de- 
pression of  function  proceed  regularly  from  tbe 
highest  to  the  lowest.  The  action  of  alcohol  thus 
illustrates  both  the  fact  that  stimulation  is  usually 
succeeded  by  depression,  and  also  the  "law  of 
dissolution,"  which  (p.  101)  states  that  functions 
which  have  appeared  latest  in  the  animal  series  of 
the  individual  are  the  most  easy  to  influence,  those 
which  have  appeared  earlier  are  less  easy  to  influ- 
ence ;  and  so  by  regular  sequence  till  we  arrive  at 
those  functions  which  are  first  developed,  which  are 
the  last  to  be  influenced.  The  stimulation  and  sub- 
sequent depression  of  function  therefore  proceed 
m  a  descending  scale  from  the  highest  or  least 
firmly  fixed  function  to  the  lowest  or  most  firmly 
fixed.  Thus  the  power  of  judgment  is  abolished 
very  early  by  alcohol ;  this  is  so  while  the  imagina- 
tion, _  the  emotions,  and  the  power  of  speech  still 
remain  stimulated  ;  but  soon  the  power  of  imagina- 
tion goes,  the  patient  loses  all  command  over  his 
emotions,  he  cries  and  laughs  irregularly,  but  this 
soon  stops  He  next  begins  to  lose  control  over  his 
speech,  talking  incoherently  and  thickly;  shortly 
afterwards  he  cannot  talk  at  all,  but  can  only  make 
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a  noise.    Muscular  movements,  which  are  not  so 
highly  developed  as  those  of  speech,  are  next  af- 
fected ;  delicate,  lately  developed  movements,  as 
writing  or  feeding  himself,  are  for  a  time  performed 
incoordinately,  but  soon  they  are  paralysed.  Next 
the  muscular  movements  developed  before  tbese  are 
implicated,  and  the  patient  cannot  undress  himself 
or  walk  straight,  and  incoordination  of  these  move- 
ments passes  into  the  inability  to  do  them  at  all. 
Next  the  activity  of  the  reflex  centres  of  the  cord  is 
abolished,  the  patient  passes  his  urine  and  fasces 
under  him.    Then  the  respiratory  centre,  which  was 
previously  stimulated,  becomes  paralysed,  breathing 
is  difficult,  and  the  face  is  livid.    Lastly,  the  heart, 
which  was  also  at  first  stimulated,  is  paralysed,  and 
the  patient  dies.  The  depression  of  the  reflex  centres 
of  the  cord  accounts  for  the  fact  that  injuries  which 
would  kill  a  sober  man  do  not  kill  a  drunken  one, 
for  the  heart  and  respiration,  owing  to  the  general 
central  depression,  are  not  affected  reflexly  by  them. 
Many  consider  that  with  alcohol  and  drugs  of  similar 
action  (e.g.  chloroform)  the  apparent  stimulation  of 
nervous  centres  is  really  due  to  depression  of  inhibition. 
All  nervous  depression  is  believed  to  depend  upon  a 
retraction  of  the  terminal  filaments  of  axons  and 
dendrons,  thus  rendering  synapses  less  intimate. 

Muscular  sys  tern—  Although  alcohol  is  a  food,  its 
depressant  effect  on  the  nervous  system  is  quickly 
seen  in  the  depression  of  the  power  to  do  work,  and 
although  experiments  on  animals  show  at  first  a 
slight  direct  stimulation  of  muscular  powers,  and  with 
some  persons  small  doses  perhaps  at  first  stimulate 
the  power  of  work,  any  action  in  this  direction  is 
slight,  and  is  quickly  followed  by  a  depressant  effect. 

Therapeutics. 
External.— Four  parts  of  rectified  spirit  to  one 
of  water  form  the  Lotio  Spiritus  of  many  pharma- 
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copceias.  Rags  or  lint  dipped  in  it  are  applied  to 
sprained  joints,  bruises,  &c.  The  alcohol  evaporates, 
cools  the  part,  consequently  the  vessels  contract,  and 
inflammation  may  thus  be  checked.  At  the  same 
time  the  local  anesthetic  effect  of  the  cold  relieves 
the  pain.  In  a  similar  way  many  varieties  of  head- 
ache may  be  soothed  by  bathing  the  forehead  with 
either  eau  de  Cologne  or  bay  rum,  which  consists  of 
oil  of  Myrcia  acris,  16  ;  oil  of  orange  peel,  1  ;  oil  of 
pimento,  1 ;  alcohol  (94  per  cent.),  1220 ;  water 
to  2000.  Brandy  or  some  other  form  of  alcohol 
is  often  used  to  bathe  the  skin  in  order  to  harden 
it  by  abstraction  of  water,  and  thus  prevent  the 
formation  of  bedsores  or  cracked  nipples.  Spirit 
lotions  dabbed  on  the  skin  may,  by  means  of  the 
local  vascular  contraction  produced,  stop  sweating. 
Alcohol  rubbed  in,  as  in  the  use  of  Linimentum 
Camphorae  Ammoniatum,  is  commonly  employed  for 
its  rubefacient  effect,  to  aid  the  absorption  of  inflam- 
matory products  and  to  relieve  pain,  as  in  chronic 
rheumatism,  myalgia,  &c. 

Internal.— Mouth—  A  little  brandy  held  in  the 
mouth  will  be  a  local  anesthetic  and  relieve  tooth- 
ache. Alcohol  is  used  in  the  form  of  a  gargle  of 
port  wine  for  its  power  of  precipitating  albumen  and 
acting  as  an  astringent  in  cases  of  chronic  sore 
throat,  excessive  salivation,  or  inflammation  of  the 
gums. 

Stomach. — Because  it  increases  the  secretion  of 
gastric  juice,  the  vascularity  and  the  movements  of 
the  stomach,  alcohol  aids  digestion  and  absorption. 
It  must  only  be  taken  in  small  quantities,  for  large 
amounts  paralyse  the  secretion  and  cause  gastritis, 
and  ultimately  lead  to  atrophy  of  the  gastric  glands! 
It  should  be  given  just  before  or  during  a  meal.  It  is 
harmful  in  acute  dyspepsia,  but  for  the  indigestion  of 
the  aged  and  feeble,  or  for  those  who  are  thoroughly 
exhausted  by  overwork,  it  is  very  valuable,  as  the 
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stomach  shares  in  the  general  exhaustion.  It  is  also 
useful  because  it  increases  the  appetite,  and  it  is  a 
food  which  is  absorbed  without  previous  digestion. 
Owing  to  its  anassthetic  property  it  may  relieve  pain- 
ful dyspepsia,  and  may  check  vomiting,  especially  if 
taken  with  carbonic  acid  gas,  as,  for  example,  in  the 
form  of  champagne  or  brandy  and  soda-water,  and 
because  it  increases  the  activity  of  the  gastric  move- 
ments it  may  relieve  flatulence.  A  single  dose  of 
strong  spirits  poured  into  the  stomach  is  often  em- 
ployed with  great  benefit  for  its  reflex  stimulant 
effects  on  the  circulation  for  those  who  bave  fainted, 
or  who  are  collapsed  from  cold  or  any  other  cause. 

Intestines. — Brandy  and  water  will  often  check 
diarrhoea.  Perhaps  this  is  owing  to  the  astringent 
power  of  the  brandy. 

Fever. — Alcohol  has  been  largely  used  in  all  sorts 
of  febrile  conditions.  We  have  seen  that  it  impairs 
oxidation  by  its  action  on  the  red  corpuscles,  that  it  is 
oxidized  and  is  therefore  a  food,  tbat  as  a  food  it  has  a 
high  caloric  value,  that  it  saves  proteid  tissues,  that  it 
can  be  absorbed  without  taxing  digestion,  and  that 
it  is  mildly  antipyretic  and  diaphoretic.  These  pro- 
perties would  render  it  beneficial  in  fever.  On  the 
other  hand,  the  acceleration  of  the  pulse  would  be 
distinctly  harmful,  although  it  must  be  remembered 
that  very  often,  for  some  unexplained  reason,  alcohol 
lowers  the  pulse  in  fever ;  the  indigestion  caused  by 
the  taking  of  large  quantities,  and  the  liability  to 
depression  of  the  respiratory  and  cardiac  centres, 
would  be  very  undesirable.  The  best  rules  are 
that  while  alcohol  may  be  given  often  with 
advantage  in  fever,  either  to  aid  digestion,  to  slow 
the  pulse,  as  a  cardiac  stimulant  if  the  patient 
be  much  collapsed,  or  to  produce  sleep,  yet  it  may 
in  any  of  the  ways  alluded  to  do  harm.  Therefore, 
when  it  is  being  used  the  effect  must  be  carefully 
watched,  and  if  the  pulse  becomes  quick  and  feeble, 
or,  as  indicating  gastric  irritation,  tbe  tongue  be- 


ALCOHOL 


277 


comes  dry  and  brown,  or  the  skin  becomes  hot  and 
dry,  or  the  breathing  hurried,  or  the  patient  suffers 
from  insomnia,  the  alcohol  should  be  stopped.  On 
the  other  hand,  if  the  pulse  becomes  stronger  and 
slower,  the  tongue  and  skin  moist,  the  breathing  tran- 
quil, and  the  patient  sleeps  well,  the  drug  is  doing 
good,  and  may  be  continued.  We  have  so  many 
more  powerful  diaphoretics  and  antipyretics  that 
alcohol  is  not  often  given  for  these  purposes.  Of  all 
fevers  it  is  most  used  for  acute  lobar  pneumonia,  and, 
speaking  generally,  it  is  most  likely  to  be  valuable 
when  our  object  is  to  keep  up  the  patient's  strength 
for  a  few  days  only,  till  the  termination  of  a  specific 
fever  of  short  duration  ;  but  it  is  often  given  when  it 
is  quite  unnecessary. 

Nervous  system. — Alcohol  may,  as  just  men- 
tioned, be  used  as  a  soporific  in  fever.  Many  persons 
who  suffer  from  insomnia  find  that  they  can  sleep 
better  for  a  glass  of  whisky  and  water  just  before 
going  to  bed,  no  doubt  because  of  its  depressant 
action  upon  the  highest  centres. 

Kidneys  and  Skin. — Alcohol  is  occasionally  given 
as  a  diuretic.  Gin  is  the  best  form,  because  it 
usually  contains  some  juniper,  which  is  also  diuretic. 
Although  but  little  alcohol  is  excreted  by  the 
kidneys,  it  seems  to  be  particularly  irritant  to  the 
urethra  in  cases  of  gonorrhoea  and  gleet,  and  some 
authorities  consider  that  chronic  Bright's  disease 
may  be  induced  by  alcohol.  Almost  the  only  use 
made  of  its  diaphoretic  effect  is  as  a  help  to  cure  a 
cold  in  the  head,  for  which  purpose  a  strong  glass  of 
spirits  and  warm  water  may  be  taken  immediately 
before  going  to  bed. 

Toxicology. 

Large  closes  of  alcohol  will  produce  death,  either  instantly 
by  reflex  stoppage  of  the  heart,  or  later  by  cardiac  and  respi- 
ratory depression  after  absorption. 

Chronic  poisoning  causes  so  many  diseases  that  it  is 
really  a  part  of  medicine.    Very  often  confirmed  drunkards, 
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particularly  if  they  take  much  spirits,  are  very  thin ;  this  is 
probably  due  to  the  fact  that  strong  spirits  cause  such  marked 
indigestion  that  no  nourishing  food  is  absorbed.  Other 
drunkards  are  fat,  especially  if  they  drink  beer.  Chronic 
gastritis,  cirrhosis  of  the  liver,  gout,  peripheral  neuritis, 
delirium  tremens,  mania,  and  perhaps  chronic  Bright's 
disease,  are  all  directly  due  to  excessive  indulgence  in  alcohol. 
It  renders  patients  particularly  liable  to  phthisis,  and  makes 
them  bad  subjects  for  withstanding  any  severe  illness, 
especially  pneumonia.  Alcoholic  beverages  contain  other 
bodies  than  alcohol,  which  are  probably  partly  responsible  for 
these  evil  effects. 

CHLOROFOBMOI. 

Chloroform  or  Trichloromethane.  CHC13. 

Source. — Heat  a  mixture  of  distilled  water,  chlorinated 
lime,  slaked  lime,  and  ethylic  alcohol.  About  1  per  cent,  of 
absolute  alcohol  is  added  to  preserve  it,  for  pure  chloroform 
rapidly  becomes  acid,  and  gives  off  irritating  vapours. 

Characters. — A  colourless  heavy  liquid,  sp.  gr.  between 
1-49  and  1-495,  of  a  sweetish  taste  and  a  peculiar  odour.  It 
imparts  a  green  colour  to  flame.  Solubility. — 1  in  200  of 
water,  in  which  it  sinks  in  heavy  drops ;  10  in  7  of  alcohol 
(90  per  cent.) ;  freely  in  ether,  olive  oil,  or  turpentine.  To 
be  kept  in  a  cool,  dark  place. 

Impurities. — Hydrocarbons,  shown  by  darkening  with  sul- 
phuric acid ;  non-volatile  compounds,  shown  by  not  completely 
evaporating,  and  by  unpleasant  odour  ;  acids  ;  free  chlorine. 

Tests  for  Purity. — (a)  It  must  not  redden  blue  litmus  ; 
(b)  nor  render  cloudy  silver  nitrate  ;  (c)  nor  give  blue  colour 
with  cadmium  iodide  and  starch ;  (d)  nor  turn  yellow  when 
agitated  for  one  hour  with  H2S04. 

Dose,  1  to  5  m.  internally. 

Preparations. 

1.  Aqua  Chloroformi.— Chloroform,  1,  well 
shaken  with  water,  400.    Strength.— 1  in  400. 

This  is  half  the  strength  of  that  in  B.  P.  1885. 
Dose,  i  to  2  fl.  oz. 

2.  Linimentum  Chloroformi.— Equal  parts  of 
chloroform  and  camphor  liniment. 

3.  Spiritus  Chloroformi.  Synonym.— Chloric 
ether.  Chloroform,  1 ;  alcohol  (90  per  cent.),  19. 
Strength.— 1  in  20. 

Dose,  5  to  20  m.  for  repeated  administration, 
30  to  40  m.  for  a  single  administration. 
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4.  Tinctura  Chloroformi  et  Morphinra  Com- 

posita.— Intended  to  be  an  imitation  of  the  proprietary 
medicine  called  chlorodyne.    Mix  chloroform,  1|  fl.  oz., 
tincture  of  capsicum,  Jfl.  oz.,  tincture  of  Indian  hemp, 
2  fl.  oz.,  oil  of  peppermint,  14  in,  and  glycerin,  5  fl.  oz., 
with  alcohol  (90  per  cent.),  9  fl.  oz.   Dissolve  morphine 
hydrochloride,  87i  gr.,  in  the  mixture.  Add  to  it  diluted 
hydrocyanic  acid,"  1  fl.  oz.,  and  enough  alcohol  (90  per 
cent.)  to  make  20  fl.  oz.     Strength. — 10  n\.  contains 
chloroform,  f  in  ;  morphine  hydrochloride,  £  gr. 
Acidum  hydrocyanicum  dilutum,  §  in. 
Dose,  5  to  15  m. 
N.B.  —The  composition  and  proportion  are  quite  different 
from  B.  P.  1885.  The  morphine  is  more  than  4  times  as  much 
in  the  present  preparation,  which  is  very  nasty,  and  not  at  all 
like  chlorodyne.     Martindale's  Liquor  Chloromorphinse  is  a 
better  imitation,  and  contains  chloroform,  morphine,  atropine, 
and  oil  of  peppermint  for  active  ingredients.     Its  dose  is 
5  to  15  rn. 

Action. 

External. — Chloroform  in  many  respects  acts 
like  alcohol,  but  it  is  more  powerful.  Thus  if 
allowed  to  evaporate  on  the  skin  it  produces  cold ; 
therefore  the  vessels  at  the  point  of  application 
contract,  and  at  the  same  time  local  anaesthesia  is  in- 
duced. If  the  vapour  be  confined,  or  if  chloroform  be 
rubbed  into  the  skin,  it  acts  as  an  irritant.  The  vessels 
dilate,  the  part  becomes  red,  and  there  is  a  sense  of 
heat.  This  rubefacient  effect  may  pass  on  to  vesication. 
It  is  a  powerful  antiseptic  and  general  protoplasmic 
poison. 

Internal. — Mouth. — If  concentrated,  it  produces 
irritation  and  a  burning  sensation.  If  dilute,  it  has 
a  sweetish  taste,  which  renders  Aqua  Chloroformi 
a  valuable  vehicle  for  the  administration  of  nauseous 
drugs.  It  reflexly  gives  rise  to  an  increased  secre- 
tion of  saliva,  and  is  a  local  anassthetic. 

Stomach. — The  action  of  chloroform  is  very 
like  that  of  alcohol.  Large  doses  cause  marked 
gastro-intestinal  irritation.  Small  doses  produce  a 
feeling  of  warmth,  dilatation  of  the  gastric  vessels,  an 
increased  secretion  of  gastric  juice,  and  more  regular 
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and  more  powerful  gastric  movements.  It  is  per- 
haps slightly  astringent  to  the  intestines. 

Absorption. — It  is  absorbed  into  tbe  blood  from 
the  stomach  and  intestines,  and,  if  given  as  vapour, 
from  the  lungs,  but  it  is  very  uncertain  what  changes 
it  subsequently  undergoes.  Probably  most  of  it  is 
combined  with  the  cholesterin  and  lecithin  of  the 
red  corpuscles,  but  some  is  certainly  eliminated  in 
the  breath  and  some  in  the  urine,  it  may  be  found 
in  the  blood  of  those  who  have  been  poisoned  by  it, 
and  glycuronic  acid  may  appear  in  the  urine. 

Temperature. — The  temperature  falls  about  1°  F. 
after  the  prolonged  administration  of  chloroform. 

Metabolism. — After  its  administration  tbe  nitro- 
gen and  sulphur  in  the  urine  are  increased,  indicating 
a  greater  destruction  of  proteid.  The  chlorides  in 
the  urine,  too,  are  increased,  showing  tbat  some 
chloroform  is  decomposed  in  the  body.  If  the 
patient  be  suffering  from  diabetes,  tbe  sugar  in 
the  blood  and  urine  is  much  increased.  Repeated 
inbalation  of  chloroform  produces  fatty  degenera- 
tion, especially  of  tbe  liver,  beart,  and  kidneys,  and 
prolonged  over-indulgence  leads  to  fibrosis  of  the 
same  organs. 

Excretion.  —  This  takes  place  mainly  by  the 
lungs. 

Nervous  system. — Chloroform  is  an  excellent  in- 
stance of  tbe  law  of  dissolution  (seep.  101),  and  also 
of  the  well-known  fact  that  drugs  which  in  small 
doses  appear  to  stimulate  any  part,  in  large  doses 
often  depress  it.  The  phenomena  resulting  from  the 
inhalation  of  chloroform  are  commonly  divided  into 
three  stages.  Here,  as  with  alcohol,  it  is  an  open 
question  whether  the  symptoms  of  stimulation  are 
due  to  removal  of  inhibition  or  to  direct  stimulation. 

First  stage. — This  is  at  first  one  of  general 
stimulation,  the  highest  functions  being  the  most 
stimulated,  usually  unevenly,  so  that_  the  patient  is 
somewhat  incoherent.    The  imagination  is  momen- 
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fcarily  excited,  and  he  experiences  a  general  feeling 
of  warmth  and  comfort  spreading  over  the  entire 
body.  The  mind,  from  the  irregular  excitation,  is 
confused.  Sight  and  hearing  are  stimulated,  he 
experiences  sensations  of  light  and  hears  noises. 
The  stimulation  of  all  these  higher  functions  is  very 
transitory,  and  he  quickly  begins  to  lose  conscious- 
ness ;  he  may  be  aware  that  people  around  him  are 
talking  without  knowing  what  they  are  saying,  but 
soon  he  bears  and  sees  nothing.  Sometimes  during 
the  early  part  of  this  stage  he  may  laugh  or  cry. 
The  inability  to  see  and  hear  is  quickly  foUowed  by 
considerable  blunting  of  general  sensation.  At 
the  same  time  that  these  higher  functions  are  being 
depressed  the  lower  motor  functions  are  excited ; 
he  will  kick  and  fight,  throwing  his  arms  and  legs 
about,  so  that  much  strength  may  be  required  to 
hold  him  down,  and  he  will  shout  and  talk  in- 
coherent nonsense  very  loudly.  Almost  coincidently 
the  stimulation  of  the  lower  centres  sets  in  ;  the 
pulse  is  increased  in  frequency,  and  there  is 
throbbing  of  the  heart  and  great  vessels.  The  first 
inhalation  or  two  may  produce  a  choking  sensation 
and  a  stoppage  of  breathing,  which  is  often  voluntary  ; 
but  soon  the  respirations  are  increased  in  frequency. 
The  blood-pressure  at  first  rises  a  little,  and  the  face 
may  be  flushed.    The  pupils  usually  dilate. 

Second  stage. — This  is  best  called  that  of  de- 
pression. Some  authors  call  it  the  stage  of  excite- 
ment, because  the  excitation  of  the  motor  centres 
may  be  continued  into  it.  It  is  important  to 
remember  that  there  is  no  sharp  boundary  line 
between  the  various  stages  ;  they  pass  insensibly  into 
one  another.  In  this  stage  the  depression  of  the 
highest  functions  continues,  so  that  the  patient 
becomes  completely  unconscious,  and  he  appears  to 
be  in  a  deep  sleep.  He  sees,  hears,  and  feels 
nothing ;  hence  chloroform  is  called  a  general  anaes- 
thetic.    The  excitement  of  the  motor  functions 
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passes  into  depression,  and  he  ceases  to  shout  and 
struggle.  Some  of  the  reflex  centres  are  depressed, 
so  that  when  the  cornea  is  touched  the  eye  does  not 
shut.  The  pupil  is  contracted.  The  stimulation  of 
the  cardiac  and  respiratory  apparatus  gives  way  to 
depression,  the  pulse  and  respirations  become  less 
frequent  and  less  strong.  The  vaso-motor  centre  is 
depressed,  blood-pressure  falls.  As  he  cannot  feel 
pain,  and  the  reflex  activity  is  so  lowered  that  the 
heart  will  not  be  reflexly  inhibited  by  the  shock  of  an 
operation,  this  is  the  period  at  which  to  operate  safely. 

Third  stage. — In  this  there  is  a  total  abolition 
of  reflex  excitability.  Even  the  lowest  reflex  centres 
of  the  cord  are  depressed,  so  that  the  patient  may 
pass  his  urine  and  faeces  under  him  ;  all  muscular 
tone  is  abolished,  and  consequently  the  muscles  are 
quite  flaccid.  Some  of  them,  as  those  of  the  arm, 
were  probably  in  this  condition  towards  the  end  of 
the  second  stage.  The  pupil  is  widely  dilated, 
probably  because  of  the  commencing  asphyxia. 
This  is  the  period  to  which  the  administration  is 
pushed  to  facilitate  the  reduction  of  dislocations,  or 
to  enable  the  abdominal  viscera  to  be  felt  through 
the  abdominal  wall.  If  still  more  chloroform  is 
given,  the  depression  of  the  cardiac,  respiratory,  and 
vaso-motor  centres  continues,  the  pulse  becomes  feeble 
and  irregular,  and  the  heart  finally  stops  in  diastole. 
At  last  not  only  its  central  nervous  apparatus  but  its 
muscular  tissue  is  depressed  by  the  direct  action  of 
the  chloroform  circulating  in  the  coronary  arteries,  so 
that  it  will  not  respond  to  mechanical  stimulation, 
and  by  this  period  it  is  so  dilated  that,  if  the  pericar- 
dium is  cut,  the  heart  protrudes  like  a  hernia.  The 
unstriped  muscle  of  the  arteries  is  also  depressed, 
and  they  dilate.  The  respiratory  movements  become 
slight  and  irregular,  with  very  long  pauses  between 
them,  and  as  a  result  the  patient  is  more  or  less 
asphyxiated.  The  blood-pressure  gradually  falls  to 
zero.    There  has  been  much  dispute  as  to  whether 
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chloroform  kills]by  the  heart  or  the  respiration.  The 
Commission  appointed  by  the  Nizam  of  Hyderabad 
reported  that  it  killed  by  depression  of  the  respiratory 
centre,  that  respiration  always  failed  before  the  heart, 
and  that  the  fall  of  blood-pressure  was  not  due  to  any 
effect  on  the  heart.  But  their  results  have  been  dis- 
puted, and  it  has  been  shown  that  chloroform  may 
suddenly  kill  by  the  heart  owing  to  stimulation  of  the 
vagus  centre  in  the  medulla,  even  before  breathing 
is  affected,  and  that  the  fall  of  blood-pressure  is  mainly 
due  to  a  weakening  effect  on  the  heart,  and  to  a  less 
extent  to  depression  of  the  vaso-constrictor  centre. 
The  depression  of  respiration  is  merely  the  result  of 
the  fall  of  blood-pressure. 

The  recovery  from  chloroform  also  illustrates 
the  law  of  dissolution.  The  lowest  functions,  such 
as  muscular  tone,  are  the  first  to  reappear  ;  but  the 
patient  does  not  usually  regain  his  mental  equili- 
brium for  hours.  Chloroform  and  many  drugs  of  the 
methane  series  are  especially  soluble  in  lecithin  and 
cholesterin,  and  this  fact  has  been  used  to  explain 
their  narcotic  action  (see  p.  104). 

With  the  exception  of  its  local  actions  on  the 
skin  and  alimentary  canal,  and  its  later  effect  on  the 
cardiac  muscle,  and  that  on  the  vessels,  chloroform 
acts  entirely  on  the  central  nervous  system,  and  this 
action  is  not  the  result  of  any  effects  on  the  blood. 
The  peripheral  nerves  are  not  affected,  unless  it  be 
just  before  death.    Chloroform  narcotizes  infusoria. 

Vomiting  is  very  liable  to  occur  during  the 
administration  of  chloroform,  and  its  advent  is  often 
made  known  by  pallor  and  wide  dilatation  of  the 
previously  contracted  pupil.  Immediately  before 
death  the  pupil  may  be  either  dilated  or  contracted. 

Therapeutics. 

External. — Chloroform  is  employed  in  the  form 
of  a  liniment  to  produce  rubefacient  and  irritant 
effects  in  cases  of  chronic  rheumatism,  myalgia,  and 
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chronic  inflammations.  A  drop  of  chloroform  to  the 
fluid  ounce  of  urine  or  of  animal  and  vegetable  infu- 
sions or  decoctions  will  keep  them  from  decomposition. 

Internal. — It  may  be  used  as  a  local  anaesthetic 
for  toothache,  the  tooth  being  plugged  with  a  piece 
of  cotton  wool  soaked  in  chloroform.  It  disguises 
the  taste  of  nauseous  medicines,  and  therefore  Aqua 
Chloroformi  is  a  very  common  vehicle,  and  Spiritus 
Chloroformi  is  much  used  as  a  flavouring  agent.  In 
the  stomach  it  acts  like  alcohol,  and  is  given  in  the 
same  varieties  of  dyspepsia  as  are  benefited  by 
that  drug.  Small  doses  may  be  used  as  cardiac 
stimulants. 

Inhalation. — It  is  inhaled  to  abolish  sensations 
of  pain,  whether  from  surgical  operations,  biliary, 
renal,  and  intestinal  colic,  or  parturition.  In  the 
last  case  not  much  need  be  given.  It  is  also  inhaled 
to  relax  muscular  spasm,  as  in  the  reduction  of 
dislocations  or  hernire,  or  for  the  relaxation  of 
muscles  for  diagnostic  purposes,  as,  for  example, 
when  we  wish  to  feel  the  abdominal  viscera 
thoroughly,  or  to  see  whether  a  swelling  is  a  phantom 
tumour ;  or,  lastly,  it  is  inhaled  to  relax  spasm  in 
cases  of  tetanus,  hydrophobia,  or  in  other  varieties 
of  convulsions,  as  chorea.  The  A.C.E.  mixture, 
which  consists  of  absolute  alcohol  1  vol.,  chloroform 
2  vols.,  and  pure  ether  3  vols.,  is  very  commonly 
employed  for  all  these  purposes.  It  is  said  to  be 
safer  than  chloroform.  All  its  three  constituents 
volatilize  from  it  at  an  equal  rate. 

.  The  following  points  should  be  attended  to  in 
the  administration  of  chloroform  : 

1.  The  respiration  and  pulse  should  be  carefully 
watched  for  any  signs  of  failure. 

2.  The  operation  should  never  be  begun  till 
reflex  action  is  profoundly  depressed — that  is  to  say 
till  the  stage  of  muscular  relaxation  has  commenced. 
Many  patients  have  been  lost  from  neglect  of  this 
precaution,  for  the  stimulus  of  the  knife  has  reflexly 
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stopped  the  heart.  It  is  a  common  and  dangerous 
error  to  think  that,  because  the  operation  is  trivial, 
it  may  be  begun  early;  most  of  the  deaths  from 
chloroform  have  taken  place  when  the  operation  has 
been  slight. 

3.  Great  care  must  be  exercised  if  the  heart  be 
fatty  or  feeble  from  any  cause,  or  if  the  patient  suffer 
from  disease  of  the  lungs,  or  if  he  be  very  old. 

4.  In  operations  about  the  mouth  care  must  be 
taken  to  see  that  no  blood  gets  down  the  trachea. 

5.  It  is  desirable  to  have  the  stomach  empty, 
therefore  no  solid  food  should  be  given  for  some 
hours  before  the  administration.  The  patient's  head 
must  be  so  directed  during  vomiting  that  no  vomited 
matters  can  get  into  the  larynx. 

6.  False  teeth  should  be  taken  out  of  the  mouth. 

7.  The  chloroform  must  be  pure. 

8.  It  should  not  be  too  concentrated,  for  if  it  is, 
the  heat  may  suddenly  stop  owing  to  stimulation  of 
the  vagal  centre.  About  5  per  cent,  of  chloroform 
to  95  per  cent,  of  air  is  a  good  mixture. 

9.  The  head  should  be  a  little  raised,  and  the 
lower  jaw  held  up  so  that  the  tongue  shall  not  fall 
back  over  the  larynx. 

10.  Special  care  must  be  taken  when  the  opera- 
tion necessitates  awkward  positions,  especially  if 
respiration  is  interfered  with,  as  in  the  lateral  posi- 
tion used  in  obstetric  and  renal  cases. 

11.  Because  the  temperature  falls  the  patient 
should  be  kept  warm. 

If  the  pulse  fails  or  the  breathing  becomes  very 
weak,  or  stops  altogether,  artificial  respiration  should 
at  once  be  commenced,  the  tongue  being  pulled  for- 
ward by  forceps  to  allow  free  entry  of  ah  to  the  lungs. 
The  face  and  abdomen  should  be  flicked  with  wet 
towels,  a  capsule  of  amyl  nitrite  may  be  inhaled,  and 
ether  or  brandy  injected  subcutaneously.  It  is 
doubtful  whether  galvanization  over  the  cardiac  area 
is  of  any  use  ;  perhaps  it  does  harm.   Artificial  respi- 
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ration  should  be  maintained  at  least  an  hour  or  so, 
even  if  there  is  no  sign  of  returning  life  ;  and  if  there 
is  the  slightest  evidence  of  a  cardiac  beat,  or  a  single 
automatic  respiratory  movement,  artificial  respira- 
tion must  be  persevered  in  for  even  many  hours.  If 
the  face  be  pale,  the  head  should  be  lowered,  and 
amyl  nitrite  is  especially  likely  to  be  useful.  Atropine 
may  be  injected  into  a  vein  in  the  hope  of  accele- 
rating the  pulse  slowed  by  action  of  the  chloroform 
on  the  vagal  centre. 

Broiiioform.— CHBr,— (Not  official.) 
Chabactees. — A  limpid,  colourless,  sweet  liquid,  soluble 
in  alcohol,  very  slightly  in  water. 
Dose,  j  to  2  m. 

Action  and  Therapeutics. 
Bromoform  is  very  largely  used  for  whooping- 
cough.  It  diminishes  the  severity  and  number  of  the 
paroxysms.  Many  cases  of  poisoning  are  on  record, 
for  it  is  almost  insoluble  in  water,  and  having  a 
sp.  gr.  of  2*9  it  sinks  to  the  bottom  of  a  mucilage 
mixture,  and  is  all  taken  in  the  last  dose.  This  is 
best  got  over  by  dissolving  it  in  alcohol.  The  fol- 
lowing may  be  prepared :  bromoform  2,  alcohol  (90 
percent)  7'5,  glycerin  30.  This  will  mix  with  water, 
and  most  other  drugs,  without  precipitating  the 
bromoform.  The  symptoms  of  poisoning  are  the 
same  as  those  of  chloroform. 

i;tiii:r. 

Ethylic  Ether,  or  Ethyl  Oxide.  (C,Hs)20. 
Synonym.—  Sulphuric  ether. 

Source. — Prepared  from  ethylic  alcohol  by  interaction 
with  sulphuric  acid. 

Chabactees.- -A  colourless,  light,  volatile  liquid,  with  a 
hot  taste  and  peculiar  odour.  It  is  very  inflammable,  boils 
below  105°  F.,  and  burns  with  a  white  flame.  Sp.  gr.  0  735. 
Strength.—  92  per  cent,  by  volume  of  ethyl  oxide,  and  8  per 
cent,  of  ethylic  alcohol. 

Impueities. — Water,  alcohol,  and  fixed  impurities. 

Dose,  10  to  30  m.  for  repeated  administration  ;  40  to 
60  m.  for  a  single  administration. 
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Preparations. 

1.  mthev  Purificatus— Ether  from  which  most 
of  the  ethylic  alcohol  has  been  removed  by  washing 
with  distilled  water,  and  most  of  the  water  by  subse- 
quent distillation  in  the  presence  of  fresh  lime  and 
calcium  chloride. 

Characters. — A  colourless  liquid.  Sp.  gr.  not 
exceeding  0-722  and  not  below  0-720 ;  boils  at  96°  F. 

2.  Spiritus  JBtlieris.—  Ether,  1  part;  alcohol 
(90  per  cent.),  2  parts.    Sp.  gr.  0-806  to  0-811. 

Dose,  20  to  40  m.  for  repeated,  60  to  90  m. 
for  single  administration. 

3.  Spiritus  JBtlieris  Compositus.  Synonym  — 
Hoffmann's  anodyne.  Mix  sulphuric  acid  36  fl.  oz.  with 
alcohol  (90  per  cent.),  40  fl.  oz.  A  complex  ethereal 
compound  called  oil  of  wine  is  formed.  It  is  chiefly 
ethyl  hydrogen  sulphate,  and  is  thus  produced : 
CoH5-OH  +  H.,S04  =  C2H5-HSO.,  +  H20.  After  twenty- 
four  hours  slowly  distil  the  mixture.  The  distillate 
contains  water,  sulphur  dioxide,  ethylene,  and  a  little 
oil  of  wine.  Add  water  to  the  upper  layer  of  distillate 
after  it  is  removed  from  the  lower,  then  shake  it  with 
sodium  bicarbonate  to  neutralize  the  acid.  Separate 
the  ethereal  liquid,  which  consists  chiefly  of  oil  of 
wine,  add  to  it  ether,  5|  fl.  oz.,  and  alcohol  (90  per 
cent.),  38  fl.  oz. 

Dose,  20  to  40  m.  for  repeated,  60  to  90  m. 
for  single  administration. 

Action. 

External.— Ether  evaporates  very  quickly,  pro- 
ducing great  cold,  and  consequently  the  part  to  which 
it  has  been  applied  becomes  white  from  the  contrac- 
tion of  the  vessels.  The  cold  is  sufficient  to  cause 
such  marked  local  anaesthesia  tbat  the  pain  of  very 
slight  operations  performed  upon  the  part  anaesthetized 
can  hardly  be  felt.  To  produce  this  result  ether  is  best 
applied  as  a  fine  spray.  If  it  be  rubbed  in,  or  evapora- 
tion be  prevented,  it,  like  alcohol  or  chloroform,  is  an 
irritant. 

Internal. — In  the  mouth  and  stomach  also  it 
acts  like  chloroform  or  alcohol.  Thus  ether  causes 
a  burning  taste  in  the  mouth,  an  increase  of  the 
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saliva,  of  the  gastric  secretion  and  gastric  move- 
ments, and  dilatation  of  the  vessels  of  the  stomach. 
Consequently  it  is  carminative  and  aids  digestion. 
Directly  it  reaches  the  stomach  it  reflexly  excites 
the  heart,  increasing  the  force  and  frequency  of  the 
pulse,  and  causing  a  rise  of  blood-pressure  ;  it  is  one 
of  the  best  cardiac  stimulants  we  have.  In  the  same 
way  it  excites  respiration.  It  is  quickly  absorbed,  and 
its  stimulating  influence  on  the  heart  and  respiration 
is  continued.  It  is  thus  a  good  instance  of  a  rapidly 
diffusible  stimulant.    It  is  also  antispasmodic. 

Nervous  system. — Ether  is  a  powerful  general 
anaesthetic.  The  phenomena  and  stages  of  ether  anaes- 
thesia  are  so  like  those  of  chloroform  anaesthesia  that 
the  description  already  given  (p.  280)  will  suffice.  The 
following  differences,  however,  should  be  noticed : 

(1)  The  heart  is  paralysed  with  much  greater 
difficulty  by  ether  than  by  chloroform. 

(2)  The  same  is  true  of  the  vaso-motor  centre. 

(3)  And  also  of  the  respiratory  centre. 

(4)  Ether  is  much  more  irritant  to  the  respira- 
tory mucous  membrane,  and  hence  is  more  liable  to 
increase  bronchitis  in  those  already  suffering  from  it. 

(5)  With  ether  the  stage  of  stimulation  is  more 
protracted,  therefore  there  is  more  struggling. 

(6)  For  the  same  reason  the  anaesthetic  stage  is 
not  reached  so  soon. 

(7)  The  reduction  of  temperature  is  greater  with 
ether. 

(8)  Ether  must  be  given  nearly  pure,  about  30 
per  cent,  of  air  to  70  of  ethereal  vapour  ;  hence  it  is 
more  difficult  to  administer. 

(9)  The  smell  of  ether  is  more  disagreeable,  and 
patients  dislike  it  more. 

(10)  Ether  is  eliminated  more  slowly,  and  hence 
the  smell  hangs  about  the  patient  some  time. 

(11)  Ether  being  very  inflammable  cannot  be 
used  in  the  close  neighbourhood  of  a  naked  light. 
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Therapeutics. 

External. — Ether,  allowed  to  evaporate,  may  be 
used  to  cause  local  anaesthesia  in  cases  of  neuralgia. 
An  ether  spray  is  occasionally  employed  to  produce 
local  anaesthesia  for  small  operations;  but  as  the 
ether  makes  the  skin  hard  and  brawny  the  operation 
must  be  quite  superficial,  and  even  then  there  is 
much  subsequent  tingling  and  pain. 

Internal. — Stomach. — It  may  be  used  for  the 
same  classes  of  dyspepsia  as  chloroform  or  alcohol, 
and  is  often  employed  as  a  carminative  to  expel  gas 
in  flatulent  dyspepsia. 

Heart.  —  Administered  subcutaneously  (dose,  10 
to  15  m.)  or  by  the  mouth,  ether  is  an  excellent  cardiac 
stimulant  of  great  value  in  fainting,  cardiac  failure,  or 
palpitation,  its  advantage  over  chloroform  and  alcohol 
being  that  it  is  more  rapid  in  its  action.  It  is  very 
useful  as  an  antispasmodic  during  an  attack  of  asthma. 
Spirit  of  ether  with  an  equal  part  of  aromatic  spirit  of 
ammonia  and  some  water  forms  an  excellent  restora- 
tive. 

Inhalation. — Ether  is  inhaled  for  the  same  pur- 
poses, and  with  the  same  precautions,  as  chloroform. 
There  is  great  divergence  of  opinion  as  to  which  is 
the  safer  anaesthetic.  All  the  published  statistics  in 
which  the  two  are  contrasted  appear  to  show  that 
ether  is  much  safer,  and  this  is  what  might  have 
been  expected  from  the  contrast  between  the  two 
already  given.  Chloroform  is  administered  carelessly 
more  often  than  ether,  as  it  is  easier  to  give,  but  even 
allowing  for  this  ether  is  probably  on  the  whole  safer. 
The  nausea  and  vomiting  which  sometimes  follow  the 
administration  of  ether  may,  it  is  said,  be  checked  by 
giving  15  grains  of  sodium  bromide.  Very  often 
anaesthesia  is  commenced  with  a  few  inhalations  of 
nitrous  oxide  gas,  and  then  completed  with  ether. 
This  is  much  pleasanter  for  the  patient  than  to  use 
ether  from  the  first. 
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.ETHER  ACETICUS. 

Acetic  Ether.    An  ethereal  liquid  consisting  of  ethyl  acetate, 

CHaCOO(C._,H3),  together  with  unimportant  amounts  of 

ethylic  alcohol  and  other  substances. 

Source. — A  mixture  of  sodium  acetate,  sulphuric  acid, 
and  alcohol  is  distilled.  The  distillate  is  digested  with  dried 
potassium  carbonate,  and  the  portion  boiling  between  165° 
and  172°  F.  is  separated. 

Characters. — A  colourless,  fragrant  liquid.  Sp.  gr.  0-9  to 
O^Oo.  Solubility. — 1  in  10  of  water  ;  freely  in  alcohol  or  ether. 

Dose,  20  to  40  m.  for  repeated  administration  ;  60  to 
90  m.  for  a  single  administration. 

It  is  used  in  Liquor  Epispasticus  as  a  solvent  for  can- 
tharidine. 

Action  and  Therapeutics. 
It  acts  like  ether,  as  a  stimulant,  antispasmodic, 
and  carminative,  but  has  a  pleasanter  taste. 

NITROUS  OXIDE. 

Nitrous  Oxide  Gas.  N.,0.  (Not  official.)  Synonym.— 
Laughing  Gas. 

Source. — Prepared  by  heating  ammonium  nitrate  to 
400°  F. 

Characters. — A  colourless,  inodorous  gas.  It  is  sup- 
plied in  the  liquid  form  in  steel  cylinders  under  a  pressure  of 
50  atmospheres.  It  is  not  chemically  allied  to  other  anes- 
thetics, but  is  considered  here  for  convenience. 

Action. 

The  gas  is  always  administered  by  inhalation. 
Outside  the  body  it  supports  combustion,  but  it  is 
not  of  the  same  use  to  living  tissues  as  oxygen,  and 
if  it  replaces  oxygen  it  leads  to  asphyxia  owing  to 
the  absence  of  oxygen. 

Nervous  System. — "When  the  gas  is  inhaled,  the 
patient  experiences,  after  a  few  seconds,  a  rushing 
noise  in  the  ears,  and  indistinctness  of  vision.  He  feels 
he  is  losing  control  of  his  higher  faculties ;  he  has  a 
great  desire  to  laugh,  and  feels  happy ;  his  speech 
and  other  movements  are  inco-ordinate  ;  respiration 
becomes  difficult,  and  by  the  time  inhalation  has 
lasted  about  30  seconds  he  is  cyanotic,  and  the 
following  additional  evidences  of  asphyxia  are  often 
present,  viz  :  jerky,  grunting  stertor,  muscular  clonic 
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twitchings,  irregularity  and  finally  stoppage  of  respi- 
ration. "The  face  piece  must  be  removed  when 
cyanosis  begins  to  appear,  and  it  will  be  seen  that 
there  is  no  corneal  reflex;  the  eyes  are  fixed,  and 
the  pupils  dilated.  The  patient  is  also  now  com- 
pletely anaesthetized,  so  that  he  does  not  feel  a  short 
operation,  such  as  the  withdrawal  of  a  tooth.  Very 
soon  after  the  removal  of  the  face  piece  he  takes 
a  deep  breath,  and  the  lividity  disappears.  The 
stage  of  anaesthesia  lasts  from  20  to  40  seconds,  and 
after  it  the  patient  wakes  in  two  or  three  minutes, 
and  suffers  from  no  after-effects. 

It  will  be  noticed  that  we  have  here  the  stage  of 
excitation  followed  by  depression.  Whether  the 
excitation  is  due  to  direct  stimulation  of  the  central 
nervous  system  or  to  removal  of  inhibition  is  unde- 
cided. To  some  extent  the  gas  depresses  the  nervous 
system  by  cutting  off  oxygen,  but  Bert  showed  that,  if 
administered  under  increased  pressure  with  oxygen,  so 
that  there  was  plenty  of  oxygen  in  the  blood,  antes- 
thesia  was  nevertheless  produced  ;  therefore  the  gas 
has  a  direct  effect  on  the  nervous  system,  possibly,  as 
Dixon  suggests,  owing  to  its  easy  solubility  in  the 
fats  there  present. 

Circulation. — Nitrous  oxide  has  no  direct  influ- 
ence on  the  heart.  The  rise  of  blood  pressure  and  the 
slowness  of  the  pulse  are  due  to  asphyxia.  It  is  simply 
dissolved  in  the  blood ;  the  amount  there  corre- 
sponds to  the  partial  pressure  of  the  gas  in  the  lungs. 

Respiration. — The  asphyxia  is  chiefly  due  to  de- 
privation of  oxygen,  for  the  gas  replaces  much  of  that 
in  the  blood.  The  glycosuria  that  occasionally  occurs 
after  its  administration  is  due  to  the  asphyxia. 

Therapeutics. 
Nitrous  oxide  is  used  solely  to  produce  anaes- 
thesia for  short  operations.  The  steel  cylinders  in 
which  the  liquefied  gas  is  contained  have  a  tap  which 
is  worked  by  the  administrator's  foot.  The  liquid  is 
vapourized  directly  it  escapes  from  the  cylinder,  and 
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it  passes  into  a  large  indiarubber  bag,  from  wbich 
the  patient  inhales  it  by  a  mask,  with  a  valve  so 
arranged  that,  while  he  can  inspire  from,  he  cannot 
expire  into,  the  bag.  It  is  found  that  if  air,  or  still 
better  oxygen,  is  inhaled  at  the  same  time  as  the 
nitrous  oxide,  we  can  produce  the  direct  depressant 
effects  of  the  gas  on  the  central  nervous  system  with- 
out the  asphyxial  symptoms,  therefore  pure  nitrous 
oxide  is  rarely  employed,  but  an  apparatus  devised  by 
Hewitt,  by  means  of  which  oxygen  and  nitrous  oxide 
in  varying  proportions  can  be  administered,  is  used ; 
by  it  patients  can  be  kept  anaesthetized  for  a  long 
while. 

jEtliyl  Chloridum.  (Not  official.)— Ethyl  Chloride. 
Synonyms,  Hydrochloric  ether,  Kelene.  This  substance  has  a 
low  boiling-point,  and  produces  intense  cold  by  its  evaporation. 
It  is  sold  in  glass  capsules  terminating  in  a  fine  tube  with  a 
screw-capped  point.  When  the  capsule  is  held  in  the  hand 
about  eight  inches  from  the  part  to  be  anaesthetized,  the 
warmth  of  the  hand  volatilizes  the  ethyl  chloride,  and  the 
vapour  falling  on  the  skin  of  the  patient,  by  its  evaporation 
produces  enough  local  anesthesia  for  the  performance  of 
small  operations,  such  as  the  removal  of  small  warts. 
All  fat  must  be  removed  from  the  skin  by  soap  and  washing 
with  ether.  Ethyl  chloride  is  inflammable.  It  may  be  given 
by  inhalation  as  a  general  anaesthetic. 

Metliyl  Chloride  (Not  official)  is  used  in  the 
same  way  to  produce  local  anesthesia  and  to  relieve  pain  of 
neuralgia,  &c.  The  vapour  is  allowed  to  play  obliquely  on  the 
skin  for  four  or  five  seconds. 

Anestile  is  a  non-official  mixture  of  methyl  chloride 
and  ethyl  chloride,  and  is  used  in  the  same  way  as  methyl 
chloride  as  a  local  anesthetic. 

iEtliyl  Bromide  is  an  excellent  general  ansesthetic 
for  short  operations  requiring  longer  anesthesia  than  can  be 
obtained  by  nitrous  oxide.  No  apparatus  is  required.  Somno- 
forme  contains  it  with  ethyl  and  methyl  chlorides. 

Class  III.— Nitrites. 

Spiritus  JEtheris  Nitrosi,  Amyl  Nitrite,  Nitro- 
glycerin, Sodium  Nitrite,  Ethyl  Nitrite,  Erythrol 
Nitrate,  Manitol  Hexanitrate. 

All  these  dilate  the  peripheral  vessels,  and  increase  the 
rapidity  of  the  heart. 
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SPIKITUS  iETHERIS  NITROS1. 

Spirit  of  Nitrous  Ether.    Synonym.— Sweet  spirit  of  nitre. 

This  is  a  solution  in  alcohol  of  several  substances,  the 
chief  being  ethyl  nitrite,  aldehyde,  paraldehyde,  acetic  acid, 
and  acetie  ether. 

Source.— Distil  a  mixture  of  alcohol  (90  per  cent.),  nitric 
acid,  sulphuric  acid,  and  copper,  and  dissolve  the  distillate  in 
alcohol  (90  per  cent.).  Probably  what  happens  is  this  :— 
Copper  nitrate  is  first  formed  and  hydrogen  set  free.  This 
reduces  some  nitric  acid  to  nitrous  acid ;  this  reacts  with 
ethyl  alcohol,  forming  ethyl  nitrite  and  water.  The  copper 
nitrate  first  formed  is  decomposed  by  the  sulphuric  acid, 
nitric  acid  being  regenerated  and  copper  sulphate  produced. 
The  distillate  consists  of  a  mixture  of  ethyl  nitrite,  alcohol 
and  its  oxidation  products. 

Pure  ethyl  nitrite  can  be  kept  any  time,  but  Spiritus 
iEtheris  Nitrosi  should  be  preserved  in  the  dark  in  small 
hermetically  sealed  bottles,  for  it  soon  becomes  acid.  Much 
that  is  sold  is  not  prepared  according  to  the  pharmacopceial 
directions. 

Characters. — Transparent,  nearly  colourless,  mobile, 
inflammable,  slightly  acid  liquid  of  an  apple-like  odour  and  a 
sweet  cooling  taste.  Strength. — According  to  the  Pharma- 
copoeia it  must  contain  between  2*5  and  1-75  per  cent,  of  ethyl 
nitrite.    Sp.  gr.  0-840  to  0-845. 

Incompatibles. — Potassium  iodide,  iron  sulphate,  tincture 
of  guaiacum,  gallic  and  tannic  acids,  antipyrin,  and  emulsions. 

Impurity. — Excess  of  acetic  acid. 

Dose,  20  to  40  m.  for  repeated,  60  to  90  m.  for  single 
administration. 

Action. 

External. — Spirit  of  nitrous  ether  evaporates 
when  it  is  applied  externally,  and  a  slightly  anaes- 
thetic effect  is  produced. 

Internal. — It  combines  the  action  of  the  ether 
with  that  of  the  nitrites  contained  in  it.  Because 
of  the  ether  it  is  a  diffusible  stimulant,  a  stomachic, 
and  a  carminative.  Because  of  the  nitrites  it  acts 
like  amyl  nitrite ;  but  as  the  ethyl  nitrite  is  so 
diluted,  its  action  in  this  direction  is  feeble  :  thus 
it  only  moderately  dilates  the  vessels,  and  except  in 
poisonous  dose's  probably  does  not  affect  the  blood. 
The  dilatation  of  the  vessels  leads  to  a  diaphoretic 
effect  on  the  skin,  a  diuretic  effect  on  the  kidneys,  and 
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a  lowering  of  arterial  blood-pressure.  The  dilatation 
of  the  cutaneous  vessels,  the  sweating,  and  perhaps 
the  changes  in  the  blood,  produce  a  slight  antipy- 
retic influence.  It  is  obvious  that  in  these  effects 
the  nitrites  will  to  some  extent  be  aided  by  the  ether. 

Therapeutics. 
For  its  diaphoretic  and  slight  antipyretic  effects 
it  is  commonly  given  hi  mild  febrile  attacks,  such 
as  a  common  cold.  It  is  also  used  as  a  diuretic  in 
chronic  Bright's  disease,  and  cardiac  and  pulmonary 
diseases  accompanied  by  oedema. 

AMYL  IVITRIS. 

Amyl  Nitrite. 

Source. — Produced  by  the  interaction  of  nitrous  acid  and 
amylic  alcohol  that  has  been  distilled  between  262°  and 
270°  F.  It  consists  chiefly  of  isoamyl  nitrite,  CySnNOj,  but 
also  contains  other  nitrites  of  the  homologous  series. 

Characters. — An  ethereal  liquid  of  a  pale  yellow  colour, 
and  smelling  strongly  like  the  sweetmeat  pear  drops,  which 
are  flavoured  with  amyl  acetate.  Sp.  gr.  0  88.  Very  volatile. 
Soluble  in  ether,  chloroform,  or  spirit,  but  not  in  water. 

Impurities. — Free  acid  and  amyl  nitrate. 

Dose,  2  to  5  m.,  cautiously  inhaled  from  a  handker- 
chief in  which  a  glass  capsule  containing  the  nitrite  of  amyl 
has  been  crushed. 

Action. 

External. — Locally  applied  it  diminishes  the  ac- 
tivity of  the  sensory  nerves,  but  they  quickly  recover. 

Internal. — Amyl  nitrite  is  rarely  given  by  the 
mouth,  so  the  foUowing  account  will  refer  to  the 
effects  of  inhalation.  The  effects  of  a  single  inhala- 
tion pass  off  in  two  or  three  minutes. 

Circulation. — From  a  medical  point  of  view  by 
far  the  most  important  effects  of  amyl  nitrite  are 
those  produced  upon  the  heart  and  vessels.  Within 
a  minute  of  inhalation  the  face  flushes,  the  heart 
beats  very  rapidly  and  violently,  there  is  a  throb- 
bing in  the  head,  and  the  vessels,  e.g.  the  carotids, 
may  be  seen  to  pulsate  actively.  Headache,  giddi- 
ness, dilatation  of  the  pupils,  and  increased  respira- 
tory movements  quickly  supervene.    The  vessels  of 
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the  body  rapidly  dilate,  but  of  the  cutaneous  vessels 
only  tbose  of  the  head  and  neck  are  affected,  hence 
the  flushing.  The  vessels  may  be  actually  seen  to 
widen  in  the  ear  of  a  rabbit  or  in  the  retina.  This  is 
due  to  a  direct  action  on  the  arterioles,  for  it  happens 
if  the  cord  is  destroyed.  It  is  the  unstriped  muscles 
of  the  arterioles,  and  not  the  ends  of  the  nerves,  which 
are  affected.  The  blood-pressure  and  arterial  tension 
of  course  fall  very  low.  The  increase  in  the  rate  of 
the  pulse  is  unaccompanied  by  any  alteration  in  the 
force  of  the  beat ;  it  is  apparently  due  to  a  depressing- 
influence  on  the  inhibitory  vagus  centre,  possibly  as 
a  result  of  lowered  blood  pressure.  In  toxic  doses 
the  heart  may  be  arrested  in  diastole  from  direct 
action  on  the  cardiac  muscle. 

Bespiration. — The  rapidity  and  depth  of  re- 
spiration are  at  first  somewhat  increased,  probably 
from  central  stimulation  ;  the  respiratory  centres  are 
later  depressed,  the  breathing  becoming  slower  and 
shallower,  and  usually  death  finally  occurs  from 
paralytic  asphyxia  of  central  origin. 

Nervous  system. — Many  of  the  symptoms  refer- 
able to  the  nervous  system  are  secondary  effects  of 
the  dilatation  of  the  vessels  of  the  brain  and  spinal 
cord.  Such  are  the  throbbing,  sense  of  fulness, 
giddiness,  and  headache  noticed  directly  after  in- 
halation. The  headache  may  remain  some  time. 
If  much  has  been  inhaled  there  is  unsteadiness  of 
gait  and  general  restlessness.  The  pupil  dilates, 
and  disturbances  of  vision  are  present.  The  motor 
centres  of  the  cord  are  profoundly  depressed,  there- 
fore after  large  doses  reflex  actions  are  abolished. 
The  function  of  sensory  nerves,  motor  nerves,  and 
muscles  is  depressed  by  the  local  application  of  the 
drug  to  them,  but  not  after  inhalation  until  shortly 
before  death. 

Temperature — Amyl  nitrite  causes  this  to  fall 
considerably  both  in  fever  and  health.  The  fall 
is  due  to  the  peripheral  vascular  dilatation,  and,  if 
large  doses  are  given,  to  the  changes  in  the  blood. 
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Urine. — The  drug  probably  escapes  in  the  urine 
as  nitrites  and  nitrates ;  it  is  slightly  diuretic,  and 
may  cause  glycosuria,  due,  it  is  said,  to  dilatation  of 
the  vessels  of  the  liver  or  of  the  medulla. 

Blood. — Nitrites  given  in  medicinal  doses  circu- 
late as  sodium  nitrite.  Outside  the  body  they  greatly 
diminish  oxidation,  and  the  same  takes  place  in 
the  blood.  After  the  inhalation  of  a  considerable 
amount  (more  than  is  usually  given  to  a  man)  the 
arterial  and  venous  blood  both  become  a  uniform 
chocolate  colour.  This  is  due  to  the  formation  of 
methaamoglobin  and  another  body,  probably  nitric 
oxide  hfemoglobin.  The  hemoglobin  can  no  longer 
absorb  oxygen,  and  hence  its  oxidizing  power  is 
abolished.  It  is  by  this  action  on  the  blood  that  in 
man  nitrites  kill,  not  by  their  vaso-dilator  action ; 
therefore  the  treatment  for  poisoning  by  them  is 
inhalation  of  oxygen,  that  more  may  be  dissolved  in 
the  plasma.  In  some  of  the  lower  animals  they 
kill  by  acting  as  a  direct  poison  to  animal  tissues. 

Therapeutics. 
Heart  and   Blood-vessels. — Brunton  in  1867 
observed  that  in  a  case  of  angina  pectoris  the  peri- 
pheral vessels  were  strongly  contracted  during  an 
attack  of  pain.     This  induced  him  to  make  the 
patient  inhale  amyl  nitrite,  and  it  was  found  that 
the  vessels  dilated  and  the  pain  passed  off.  In- 
halation of  amyl  nitrite  is  now  used  for  all  sorts 
of  cardiac  pain,  especially  when  it  comes  on  in 
paroxysms.     Generally  the  drug  affords  relief  in  a 
minute  or  so  after  inhalation,  but  by  no  means 
always.     We  do  not  sufficiently  understand  the 
pathology  of  angina  pectoris  to  know  how  it  acts. 
It  may  be  by  dilating  the  peripheral  vessels,  but 
against  that  view  is  the  fact  that  they  are  not 
always  contracted  during  attacks  of  angina  pectoris  ; 
amyl  nitrite  may  relieve  patients  in  whom  the 
vessels  are  not  contracted.    The  attacks  of  pain 
common  in  thoracic  aneurysm  may  be  relieved  by  it. 
It  is  successfully  used  to  avert  the  dangerous  pallor 
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sometimes  seen  during  the  administration  of  chloro- 
form, and  may  be  inhaled  for  other  forms  of  syncope. 
The  peculiar  hot  flushes  experienced  by  some  women 
during  the  menopause  are  benefited  by  inhalation 
of  it.  It  is  said  to  be  useful,  by  lowering  the  blood 
pressure,  in  haemoptysis  and  other  varieties  of  severe 
haemorrhage. 

Nervous  system. — If  it  is  inhaled  when  the  aura 
is  felt,  an  epileptic  fit  may  sometimes  be  prevented, 
and  it  has  also  been  found  useful  during  the  status 
epilepticus.  Because  in  migraine  the  vessels  of  the 
head  are  contracted,  it  has  been  used,  and  sometimes 
successfully,  for  this  complaint.  Its  depressing  action 
on  the  cord  has  suggested  its  employment  in  tetanus 
and  strychnine  poisoning. 

Occasionally  the  inhalation  of  amyl  nitrite  re- 
lieves an  attack  of  asthma.  It  has  been  given  in 
whooping-cough,  sea-sickness,  and  cholera,  but  with- 
out much  good  effect. 

NITROGLYCERIN. 

Trinitroglyeerin.    C,H5[(NO„)0]3.    (Not  official.) 

Synonyms  Tririitrin,  Glonoin  oil,  Nobel's  blasting  oil. 

Source. — Glycerin  is  dropped  into  a  mixture  of  sulphuric 
and  nitric  acids  kept  cool  by  ice. 

Characters. — A  colourless  oily  liquid.  Sp.  gr.  l-6,  slightly 
soluble  in  water,  easily  in  fats,  oil,  alcohol,  ether.  Highly 
explosive.    Mixed  with  silica  forms  dynamite. 
Dose,      to  Jg  gr.,  never  used  undiluted. 

Preparations. 

1.  Liquor  Trinitrini. — Nitroglycerin,  17|  gr. ; 
alcohol  (90  per  cent.),  4  fl.  oz.  Strength.— 1  per  cent. 
Sp.  gr.  0-840. 

Dose,  |  to  2  m. 

2.  Tabellae  Trinitrini.— Nitroglycerin,  ^  gr.; 
chocolate,  5  gr.  Chocolate  is  used,  as  with  it  there  is 
no  risk  of  explosion. 

Dose,  1  or  2  tablets. 

Action  and  Therapeutics. 
Its  action  is  the  same  as  that  of  amyl  nitrite, 
except  that  in  many  animals  and  probably  in  man 
large  doses  do  not  form  methaemoglobin  in  the  blood, 
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the  effects  of  nitroglycerin  are  more  persistent,  and 
as  it  is  only  suitable  for  administration  by  the  mouth 
they  are  slower  in  their  onset.  It  is  frequently  taken 
by  persons  liable  to  cardiac  pain,  with  the  object  of 
warding  off  the  attack,  and  often  such  persons  re- 
quire and  bear  large  doses.  Small  doses  are  often 
used  to  lower  the  arterial  tension  in  chronic  inter- 
stitial nephritis.  Occasionally  it  does  good  in  asthma. 
It  is  really  a  nitrate  of  glycerin,  but  certainly 
physiologically  it  belongs  to  the  class  of  nitrites  ; 
therefore,  probably,  directly  it  gets  into  the  blood, 
sodium  nitrite  is  formed. 

SODII  rVITRIS. 

Sodium  Nitrite.  NaN02. 

Souece. — Made  by  heating  sodium  nitrate  with  lead, 
which  becomes  an  oxide,  taking  oxygen  from  the  nitrate. 

Characters. — A  white  crystalline  deliquescent  powder, 
very  soluble  in  water. 

Dose,  1  to  2  gr. 

LIQUOR  ETHYL  NITRITIS. 

Solution  of  Ethyl  Nitrite. 

A  mixture  of  95  parts  by  volume  of  absolute  alcohol, 
with  5  parts  by  volume  of  glycerin,  containing,  when  freshly 
made,  3  per  cent,  by  weight,  and  even  when  long  kept  not  less 
than  2~  per  cent,  of  ethyl  nitrite. 

Source  Obtained  by  the  interaction  of  alcohol  (90  per 

cent.),  sodium  nitrite,  and  diluted  sulphuric  acid  at  a  low 
temperature. 

Characters  and  Tests. — A  limpid,  almost  colourless 
liquid  with  characteristic  apple-like  odour  and  taste.  Highly 
inflammable.  Sp.  gr.  0-823  to  0'826.  Should  be  stored  in 
small  bottles. 

Dose,  20  to  60  m. 

Action  and  Therapeutics. 
The  action  of  sodium  nitrite  and  ethyl  nitrite  is 
the  same  as  that  of  amyl  nitrite  and  other  nitrites. 
They  are  suitable  for  the  same  cases  as  nitro- 
glycerin, as  they  are  slower  and  gentler  in  their 
action  than  amyl  nitrite.  Sodium  nitrite  has  the 
same  action  on  the  blood  as  amyl  nitrite. 
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ERYTHROL  NITRAS.    (Not  official.) 
Erythrol  Nitrate.    Synonym.— Erythrol  tetranitrate. 
Characters.— Hard  colourless  acicular  crystals.  Solu- 
bility.—Not  in  water  ;  1  in  60  of  absolute  alcohol. 
Dose,  |  to  1  gr. 

Erythrol  nitrate  has  the  same  action  as  nitrites. 
It  is  less  powerful  than  nitrite  of  amyl  and  nitro- 
glycerin. It  is  best  given  in  chocolate  tablets,  and, 
as  its  action  is  slow,  it  is  the  best  of  this  group  for 
Bright's  disease. 

Manitol  liexanitrate  (Not  official)  has  exactly  the 
same  action  as  erythrol  nitrate,  and  may  be  given  instead  of  it, 
as  it  is  cheaper  and  less  powerful. 

Class  IV. — Hypnotics. 

Chloral  Hydras,  Butyl-chloral  Hydras,  Chlo- 
ralose,  Chloretone,  Chloralamide,  Paraldehydum, 
Sulphonal,  Trional,  Tetronal,  Veronal. 

CHL.ORAL  HYDRAS. 

Chloral  Hydrate,  or  Trichlorethylidene  glycol. 
CCla-CH(OH)2. 

Source. — Anhydrous  ethylic  alcohol  is  saturated  with 
dry  chlorine,  and  thus  chloral  is  formed.  It  is  purified  by 
sulphuric  acid,  then  by  lime;  water  is  added  to  form  a  hydrate. 

Characters. — Colourless  monoclinic  crystals  of  a  pungent, 
peculiar  odour  and  a  bitter  taste.  Easily  melted  by  gentle 
heat.  Solubility. — Freely  in  distilled  water,  alcohol  (90  per 
cent.),  and  ether.  Forms  a  fluid  when  rubbed  up  with  an  equal 
weight  of  camphor. 

Incompatibles. — All  alkalies  decompose  it. 

Impurities. — Hydrochloric  acid  and  oily  impurities. 

Dose,  5  to  20  gr. 

Preparation. 

Syrupus  Chloral.  Strength.— -10  gr.  in  1  fl.  dr. 
Dose,  \  to  2  fl.  dr. 

Action. 

External. — It  is  a  powerful  antiseptiic.  Locally 

applied  it  is  irritant,  causing  vesication. 
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Internal. — Alimentary  canal. — Unless  diluted 
chloral  hydrate  is  a  gastric  irritant ;  large  doses 
therefore  may  give  rise  to  vomiting  and  purging. 

Blood. — It  is  readily  absorbed,  and  circulates  in 
the  blood  unchanged.  It  was  formerly  thought  that 
as_  alkalies  convert  it  into  chloroform  and  formic 
acid,  this  change  would  take  place  in  the  blood,  and 
consequently  Liiebreich  suggested  its  use  as  an 
hypnotic.  It  is  now  known  that  this  view  is  wrong, 
for  no  chloroform  can  be  found  in  the  blood  of  chlora- 
lized  animals,  nor  in  the  breath,  nor  in  the  urine 
unless  that  fluid  is  alkaline,  in  which  case  chloral 
hydrate  is  decomposed  by  the  alkali  in  the  urine. 

Circulation. — Chloral  hydrate  depresses  the 
heart,  large  doses  having  this  action  to  a  consider- 
able degree.  This  is  due  to  a  local  effect  on  the 
organ  itself ;  probably  both  the  muscular  substance 
and  the  nerves  contained  in  it  are  affected.  The 
pulse,  which  may  at  first  be  slightly  quickened,  soon 
becomes  slow,  feeble,  and  irregular,  and  the  heart 
finally  stops  in  diastole.  The  vaso-motor  centre  is 
depressed,  and  consequently  the  vessels  dilate.  As  a 
result  of  these  actions  on  the  heart  and  the  vessels 
the  blood-pressure  falls. 

Bespiration. — After  large  doses  the  respirations 
become  slow  and  full,  and  after  toxic  doses  they 
become  irregular  and  shallow  before  finally  ceasing. 
This  is  due  to  the  action  of  chloral  hydrate  on  the 
respiratory  centre. 

Temperature. — Large  doses  cause  a  fall  by 
diminishing  the  production  and  increasing  the  loss 
of  heat. 

Brain. — Chloral  hydrate  is  a  powerful  hypnotic, 
acting  directly  on  the  brain.  The  stage  of  excita- 
tion, if  it  exists,  is  very  short.  Soon  after  taking  a 
moderate  dose  the  patient  is  overcome  by_  sleep, 
which  lasts  several  hours,  and  is  indistinguishable 
from  natural  sleep.  On  waking  there  is  neither  con- 
fusion nor  headache,  and  he  feels  refreshed.  Large 
doses  produce  coma.   The  pupil  is  always  contracted. 
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Spinal  cord— At  first  the  anterior  cornua  may 
be  slightly  stimulated,  but  soon  they  are  depressed, 
and  there  is  consequently  paralysis  and  loss  of  reflex 
excitability.  The  motor  nerves  and  the  muscles  are 
not  affected,  nor  are  the  sensory  nerves  unless  the 
dose  is  very  large,  when  there  may  be  anaesthesia. 

Metabolism. — Prolonged  large  doses  lead  to 
fatty  degeneration  of  the  tissues  and  to  an  increase 
of  nitrogen,  phosphorus,  and  sulphur  in  the  urine, 
indicating  an  excessive  breaking  down  of  proteid 
tissues.  The  urine  reduces  Fehling's  solution  ;  this 
is  due  to  the  presence  of  urochloralic  acid,  not  to 
sugar,  as  was  formerly  thought. 

It  will  be  observed  that  chloral  hydrate  is  a 
powerful  general  depressant,  chiefly  of  the  cerebrum, 
but  also  of  the  respiratory  centre,  the  vaso-motor 
centre,  the  anterior  cornua,  the  production  of  heat, 
and  the  heart.  It  is  only  because  it  depresses  the 
cerebrum  much  earlier  than  any  other  part  of  the 
body  that  we  can  use  it  as  an  hypnotic.  Chloral 
hydrate  is  often  called  chloral,  but  this  is  an  oily 
liquid. 

Therapeutics. 

External. — The  compound  with  camphor  has 
been  employed  as  a  local  anodyne  for  neuralgia,  and 
may  be  applied  to  aching  teeth. 

Internal. — Chloral  hydrate  is  largely  used  for 
its  hypnotic  effect.  Its  great  advantages  over  many 
other  hypnotics  are  that  doses  sufficient  to  produce 
a  deep  sleep  are  not  large  enough  to  cause  gastro- 
intestinal irritation,  cardiac  and  respiratory  depression, 
and  the  other  harmful  effects.  Chloral  hydrate  is 
certain  in  its  action ;  it  quickly  produces  sleep  ;  and 
there  are  no  bad  after-effects.    Children  take  it  well. 

It  is  especially  useful  in  simple  insomnia  from 
overwork  or  worry.  Its  disadvantages  are  that  it 
does  not  relieve  pain  at  all,  and  it  should  therefore  not 
be  used  for  insomnia  due  to  this  cause  ;  and  that,  as  it 
depresses  the  heart  and  respiration,  it  must  he  given 
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carefully  in  diseases  of  the  heart  and  lungs,  and  also 
when  the  stomach  or  intestines  are  diseased,  as  it 
may  irritate  these  structures.  In  febrile  insomnia  it 
is  very  valuable  in  the  early  stages,  but  must  be 
given  cautiously  later  when  there  is  any  danger  of 
cardiac  weakness.  It  does  not  relieve  the  distress 
and  cough  of  diseases  of  the  heart  and  lungs.  It 
has  been  used  as  a  cerebral  depressant  in  delirium 
tremens,  puerperal  convulsions,  and  mania,  but  very 
large  doses  are  required,  and  consequently  the  results 
must  be  watched  with  great  care. 

From  its  action  on  the  spinal  cord  chloral 
hydrate  has  been  used,  and  sometimes  with  success, 
in  tetanus,  whooping-cough,  incontinence  of  urine, 
and  strychnine  poisoning. 

Hypnal  (dose,  15  gr.  in  a  cachet)  is  a  compound 
of  chloral  hydrate  and  antipyrine  which  has  been 
used  to  produce  sleep  when  pain  is  present. 

Toxicology. 

Acute  Poisoning'. — As  will  be  inferred  from  the  action 
of  chloral  hydrate,  the  symptoms  of  poisoning  by  it  are  deep 
coma  ;  a  weak,  feeble,  irregular,  slow  pulse,  which  may  become 
quick  before  death  ;  diminished  frequency  of  respiration  and 
consequent  lividity  ;  and  abolition  of  reflex  movements.  The 
surface  of  the  skin  is  cold,  and  the  temperature  is  subnormal. 

Treatment. — Give  emetics  (see  p.  136)  or  wash  out  the 
stomach.  Keep  up  the  temperature  by  hot  bottles,  hot 
blankets,  friction,  and  massage.  Prevent  sleep  by  the  injection 
of  hot  strong  coffee  into  the  rectum,  shouting  at  the  patient, 
hitting  him,  flapping  with  wet  towels,  bathing,  &c.  Give  a 
subcutaneous  injection  of  strychnine,  because  of  its  stimulant 
action  on  the  anterior  cornua.  Use  inhalations  of  amyl  nitrite 
to  stimulate  the  heart,  and  artificial  respiration  if  necessary. 

Chronic  poisoning. — The  taking  of  chloral  hydrate  is  a  vice 
to  which  many  persons  are  addicted.  A  craving  for  it  is  soon 
established.  The  chief  symptoms  of  chronic  chloral  poisoning 
are  gastro-intestinal  irritation,  a  great  liability  to  erythematous 
eruptions,  dyspnoea  dependent  upon  the  cardiac  and  respiratory 
depression,  and  general  weakness.  There  may  be  disturbance 
of  the  mental  equilibrium,  and  persons  have  been  known  to 
become  permanently  weak-minded.  A  slightly  larger  dose 
than  usual  may  be  quickly  fatal. 
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BUTYl<-CHJLOKAli  HYDRAS. 

Butyl-chloral  Hydrate,  Trichlorbutylidene  Glycol. 
CH,-CHC1-CC1,-CH(0H)2. 
Synonym. — Croton  chloral  hydrate.    (This  is  a  misnomer.) 

Source. — Dry  chlorine  gas  is  passed  through  aldehyde. 
Butyl-chloral  is  formed.  It  is  separated  by  fractional  dis- 
tillation, and  water  is  added. 

Characters.  —  Pearly  white  crystalline  scales,  with  a 
nauseous  taste  and  a  pungent  odour  like  chloral  hydrate. 
Solubility. — 1  in  50  of  water ;  freely  in  spirit  and  glycerin. 

Incompatibles  All  alkalies. 

Dose,  5  to  20  gr. 

Action  and  Therapeutics. 

The  action  of  this  drug  is  exactly  similar  to  that 
of  chloral  hydrate,  hut  it  is  less  certain  in  its  effects. 
It  is  said  to  be  less  depressant  to  the  heart,  and  to 
have  a  specific  action  in  relieving  neuralgia  of  the 
fifth  nerve,  but  both  statements  are  doubtful. 

Chlorctone.    (Not  official.) 

Synonyms.  —  Trichlor-tertiary-butyl-alcohol.  Acetone- 
chloroform. 

Characters. — White  needles,  sparingly  soluble  in  water. 
Dose,  5  to  20  gr.  in  a  cachet. 

Action  and  Therapeutics. 
It  is  a  local  anaesthetic,  and  5  grains  may  be  used,  made 
into  a  suppository,  for  piles,  and  1  part  with  10  of  zinc  oxide 
forms  a  dusting  powder  for  painful  sores,  as  burns.  Internally 
chloretone  is  a  good  hypnotic,  and  has  been  used  for  sea- 
sickness. 

Chloralose.    (Not  official.) 
Synonym. — Anhydro-glyco-chloral. 

Characters.— Small  white  bitter  crystals,  slightly  soluble 
in  water. 

Dose,  3  to  10  gr.  in  a  cachet. 

Action  and  Therapeutics. 
This  drug  is  soporific,  having  a  similar  action  to  chloral, 
except  that  it  produces  increased  reflexes  and  convulsions ; 
but  it  is  less  depressant,  and  may  be  given  in  cases  of  heart 
disease.    It  is  also  useful  in  asylum  practice. 

Chloralamidc — (Not  official.) 
Synonym. — Chloral  formamidc. 
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Chabactees. — Shining  colourless  crystals.  Taste  slightly 
bitter.  Solubility. — Slowly  in  about  1  in  20  of  water,  1  in  2 
of  alcohol  (90  per  cent.),  and  in  weak  acid  solutions.  Should 
not  be  heated  over  140°  F.,  or  mixed  with  alkalies,  for  in 
either  case  it  decomposes. 

Dose,  15  to  40  gr. 

Action  and  Therapeutics. 
Chloralamide  is  an  excellent  hypnotic,  producing 
calm  refreshing  sleep  without  any  bad  after-effects. 
It  has  little  or  no  cardiac,  vaso-motor  or  respira- 
tory depressant  action.  In  the  blood  it  is  de- 
composed into  chloral  and  formamide,  and  it 
may  be  that  the  latter  prevents  the  depressant 
action  of  the  chloral.  Frequent  use  does  not 
necessitate  an  increased  dose,  nor,  as  far  as  we 
know,  is  any  chloralamide  habit  contracted.  It 
does  not  relieve  pain,  but  is  equally  serviceable  for 
all  varieties  of  insomnia  unless  due  to  pain.  If 
possible  it  should  not  be  given  as  a  powder,  for  it  is 
then  so  very  slowly  absorbed  that  probably  some  of 
it  is  decomposed  in  the  intestines  or  stomach ; 
occasionally,  when  powdered  chloralamide  has  been 
administered  in  the  evening,  the  patient  has  not 
slept  during  the  night,  but  has  slept  all  the  next 
day,  because  the  drug  has  been  so  slowly  absorbed. 
The  best  way  to  give  it  is  to  dissolve  it  in  a  little 
alcohol.  The  patient  may  be  told  to  dissolve  20  or 
more  grains  in  sufficient  brandy,  to  add  water  not 
above  130°  F.,  and  drink  it  before  going  to  bed.  It 
will  require  stirring  for  some  time.  Some  specimens 
are  very  insoluble,  and  must  be  suspended.  It  is  said 
that  10  minims  of  aromatic  sulphuric  acid  added 
to  1  fl.  oz.  of  water  will  dissolve  30  gr.  of  chloral- 
amide, but  this  is  not  always  true.  It  acts  if  given 
as  an  enema.  Fifteen  grains  of  each  of  potassium 
bromide  and  chloralamide,  flavoured  with  tincture 
of  orange  and  chloroform  water,  has  been  strongly 
recommended  for  insomnia  and  for  sea-sickness. 
This  mixture  resembles  a  proprietary  preparation 
called  chlorobrom. 
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PARALDEHYDUM. 

Paraldehyde.  C0H12O3. 

Source. — A  product  of  the  polymerization  of  aldehyde  by 
means  of  various  acids  or  salts.  For  example,  aldehyde  may  be 
acted  on  by  hydrochloric  acid,  sulphuric  acid,  or  zinc  chloride  ; 
during  the  action  the  mixture  becomes  hot ;  on  cooling  to  32°  F. 
paraldehyde  crystallizes ,    3CJB40  =  CuHla03. 

Characters.— A  colourless  liquid  of  ethereal  odour  and 
burning  taste.  It  freezes  at  50°  F.,  boils  at  250°  F.  Sp.  gr. 
0-998.  Solubility.— 1  in  10  of  water ;  freely  in  alcohol  and 
ether.    It  should  be  kept  preserved  from  light  and  air. 

Dose,  £-  to  2  fl.  dr.  in  capsules  or  a  mixture  (see  below). 

Action. 

External.— It  is  antiseptic. 

Internal.— Large  doses  increase  the  flow  of  urine 
and  somewhat  strengthen  the  heart,  hut  they  do  not 
affect  the  gastro-intestinal  tract  or  respiration; 
enormous  doses  weaken  the  heart,  and  kill  by 
paralysis  of  the  respiratory  centre. 

Nervous  system.— It  is  a  powerful  hypnotic, 
without  any  unpleasant  after-effects.  It  acts  quickly, 
and  the  sleep,  which  lasts  several  hours,  is  quiet, 
refreshing,  and  dreamless.  Paraldehyde  in  toxic 
doses  paralyses  the  anterior  cornua  of  the  spinal 
cord ;  thus  it  abolishes  reflex  action  and  causes 
paralysis.    It  does  not  affect  nerves  or  muscles. 

Therapeutics. 
It  is  given  solely  as  an  hypnotic  in  the  same  class 
of  cases  as  chloral,  and  as  it  does  not  act  on  the 
heart  it  may  also  be  used  for  patients  suffering  from 
cardiac  disease.  It  has  been  used  largely  in  asylums 
to  produce  quiet  in  mania  and  sleep  in  melancholia 
it  may  produce  an  erythematous  rash.  Unless 
given  in  capsules  the  great  objection  to  its  use  is 
ts  nasty  taste,  which  is  best  covered  by  syrup  and 
tincture  of  orange  peel  with  at  least  two  fluid  ounces 
of  water  to  ensure  a  usual  dose  being  dissolved  It 
gives  its  unpleasant  odour  to  the  breath,  which  lasts 

x 


306 


MATERIA  MEDICA 


many  hours.  Its  nasty  taste  usually  prevents  the 
formation  of  a  paraldehyde  habit,  but  occasionally 
this  is  contracted  and  the  symptoms  exactly  resemble 
those  of  delirium  tremens. 

SUJLPHONAI.. 

Diniethyl-methane-diethylsulphone. 
(CH3)2,C(SO,aH5)2. 
Source. — It  is  a  product  of  the  oxidation  of  mercaptol, 
(CH3).,C(SC„H5)„,  obtained  from  acetone  and  mercaptan. 

Characters. — Colourless  prismatic  crystals,  inodorous, 
almost  tasteless.  Solubility. — 1  in  450  of  cold,  1  in  15  of 
boiling  water ;  1  in  90  of  alcohol  (90  per  cent.)  or  ether ;  1  in  3 
of  chloroform. 

Dose,  10  to  30  gr.,  in  cachets  or  suspended  in  muci- 
lage, or  in  flavoured  boiling  water,  drunk  as  soon  as  cool 
enough. 

Action  and  Therapeutics. 
Sulphonal  is  an  hypnotic.  It  does  not  depress 
the  heart.  The  drug  is  given  for  the  same  class  of 
cases  as  chloral  hydrate,  but  as  it  is  so  insoluble  it 
is  absorbed  with  difficulty  and  slowly  ;  hence  it  takes 
two  or  more  hours  to  act,  and  its  action  may  be 
prolonged  into  the  next  day.  It  produces  its  effect 
moBt  rapidly  if  the  fluid  in  which  it  is  suspended  is 
hot,  but  as  they  are  so  much  more  convenient  it  is 
usually  given  in  cachets  an  hour  and  a  half  before 
bedtime.  Sulphonal  rarely  leads  to  a  ''sulphonal 
habit"  or  to  any  disagreeable  after-effects.  The 
symptoms  of  a  sulphonal  habit  are  general  lethargy, 
mental,  moral  and  muscular  weakness,  loss  of  nutri- 
tion, and  dyspepsia.  It  has  been  known  to  produce 
eruptions  on  the  skin  and  hasmatoporphyrm  in  the 
urine.  Enormous  single  doses  produce,  m  addition 
to  these  symptoms,  prolonged  sleep,  lasting  many 
days,  paralysis  of  sphincters,  anuria,  a  fall  of  tempera- 
ture, and,  late  in  the  case,  depression  of  respiration. 

Trional  and  Tetronal.— (Not  official.) 

These  two  substances  have  the  same  general  formula  as 
sulphonal  (q.v.),  except  that  sulphonal  coutams  two  ethyl 
groups,  ana  these  bodies  contain  three  and  four  respectively. 
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Dose,  Trional,  10  to  30  gr. ;  Tetronal,  10  to  20  gr. 
Both  are  best  given  in  cachets. 

Action  and  Theeapeutics. 

They  are  used  for  the  same  purposes  as  sulphonal, 
and  like  it  may  produce  haematoporphyrinuria.  As 
a  rule  they  act  more  quickly  than  sulphonal.  Trional 
is  the  most  popular.  It  is  rare  for  either  to  lead  to 
the  formation  of  a  habit  or  to  induce  disagreeable 
after-effects. 

Veronal. — (Not  official.) 

Synonym. — Diethylmalonyl-urea. 

A  white  crystalline  powder  feebly  soluble  in  water. 

Dose. — 5  to  10  gr.  in  a  cachet  or  hot  fluid. 

This  is  an  excellent  hypnotic,  inducing  refreshing  sleep 
almost  always  without  evil  effects,  but  occasionally  it  causes 
a  severe  erythematous  rash.  It  does  not  depress  the  heart, 
and  patients  do  not  acquire  the  habit  of  taking  it.  Large 
doses  may  be  given  to  insane  or  delirious  patients.  As  with 
all  insoluble  hypnotics,  sleep  may  be  deferred  till  some  time 
after  giving  the  drug. 

Class  V. — Drugs  which  have  an  Antipyretic  or 
Analgesic  Action. 
Acetanilidum,  Phenazonum,  Fhenacetinuto,  Sali- 
pyrin,  Exalgin,  Resorcin,  Methylene  Blue,  Orthoform. 

ACE  TArVIEIDUrTI. 

Acetanilide.  CH3-CO-NH-C,,H;>. 
Synonyms.  —  Antifebrin,  Phenyl- acetamide. 
Soukce — Glacial  acetic  acid  and  aniline  are  heated  to- 
gether.  C6H5NH2+HC.iH302=CH3-CO-NH-CbH5.  Acetanilide 
is  distilled  over  and  purified  by  crystallization. 

Chabactebs  — Colourless  scaly  crystals  of  a  pungent 
taste.    Solubility.— 1  in  200  of  cold  water,  1  in  18  of  boiling ; 
1  in  4  of  alcohol  (90  per  cent.) ;  freely  in  ether  and  chlorofoim. 
Dose,  1  to  3  gr.  in  cachets  or  suspended. 

piiJErvAzoivxjrTi. 

PhenazoDe.     ^H^O.    Synonyms.-  Antipyrine,  Phenyl 
dimetbyl-isopyiazolone. 

HaCC=  CH 

HaCN  CO 

v 

NCbH5 
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Source. — Aceto-acetic  ether  is  acted  on  by  phenyl-hydra- 
zine, when  phenyl-methyl-isopyrazolone,  ethyl  alcohol,  and 
water  are  formed.  CH3COCH.,COOC.,H5  +  H.,NNHCSH.  =  C  H- 
(CH3)C3H.,N,0  +  C,H5OH  +  H,6.  The  rnononiethyl  compound 
is  heated  with  methyl  iodide  and  methyl  alcohol.  C  HCH,C, 
H,N,0  +  CH3I  =  C6H5(CH3);,C3HN,0  +  HI. 

Chabacters. — Colourless,  odourless,  scaly  bitter  crystals, 
freely  soluble  in  water,  alcohol,  and  chloroform. 

Incompatibles — It  is  incompatible  with  so  many  sub- 
stances that  it  should  be  prescribed  alone. 

Dose,  5  to  20  gr. 

PIIElVACETirVUM. 

Phenacetin.   C^H^NO.,.    Synonym. — Para-acetphenetidin. 
C2H5:0-C,,H4-NHCOCH3. 
Source. — Glacial  acetic  acid  is  made  to  act  upon  para- 
phenetidin,  a  product  of  para-nitro-phenol.   C6H-OC.H5NH2  + 
HCPI302=  C2H5-OC6H.-NHCOCH3  +  H20. 

Characters. — Colourless,  tasteless,  scaly" 'crystals,  very 
sparingly  (1  in  1700)  soluble  in  water.  Soluble  in  20  parts 
of  alcohol  (90  per  cent.) ;  insoluble  in  glycerin. 

Dose,  5  to  10  gfr.  in  cachets,  capsules,  or  suspended. 

Actions  of  Acetanilide,  Phenazone,  and 
Phenacetin. 

None  of  these  substances  has  any  action  ex- 
ternally or  on  the  gastro-intestinal  tract.  Acetanilide 
and  phenazone  are  local  haemostatics,  as  they  con- 
tract blood-vessels  when  applied  to  them. 

Blood. — With  ordinary  doses  of  these  drugs  this 
fluid  is  unaffected,  but  in  large  doses  the  colour  is 
changed  from  the  formation  of  methtemoglobin . 
The  passage  of  this  in  the  urine  discolours' it.  Acet- 
anilide causes  the  red  corpuscles  to  break  up,  and 
arrests  the  movements  of  the  white.  We  do  not 
know  for  certain  whether  the  other  two  substances 
can  produce  this  result. 

Heart. — All  these  substances  depress  the  heart. 
It  is  not  known  how  they  do  this,  but  what  little 
evidence  there  is  appears  to  show  that  they  have  a 
directly  paralysing  action  on  the  cardiac  muscle. 
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This  cardiac  depression  is  much  less  marked  with 
phenacetiu  than  the  other  two,  and  is  perhaps  less 
with  phenazone  than  acetanilide.  Some  persons, 
especially  weakly  women,  are  particularly  susceptible, 
and  the  dangerous  symptoms  described  under  Toxi- 
cology may  be  easily  produced  in  them. 

Vessels. — Acetanilide  and  pbenazone  contract 
the  smaller  vessels  from  direct  action  on  tbeir 
muscular  coat.  The  blood-pressure  therefore  rises  at 
first,  but  later  it  falls  from  the  cardiac  depression. 

Respiration. — This  is  not  affected  by  ordinary 
doses.  After  toxic  doses  the  force  of  the  respiratory 
act  progressively  diminishes. 

Kidneys. — Large  doses  of  any  of  these  drugs  cause 
tbe  urine  to  be  dark  from  the  passage  of  altered  blood. 
Phenazone  is  quickly  excreted  as  such  combined  with 
sulphuric  acid  in  the  urine.  The  other  two  often  lead 
to  the  appearance  of  glycuronic  acid  in  the  urine. 

Skin. — Any  of  these  three  drugs  may  produce  an 
erythematous  rash  which  is  usually  measly  or  urti- 
carial, and  they  are  occasionally  mild  diaphoretics. 

Temperature. — These  three  substances  are  all 
powerful  antipyretics.  They  have  a  very  slight 
action  on  the  temperature  of  health,  but  they  reduce 
it  very  markedly  when  it  is  raised  from  any  cause. 
They  were  all  introduced  into  medicine  for  this  pro- 
perty. We  have  already  seen  (see  p.  67)  how  nu- 
merous are  the  ways  in  which  antipyretics  may  act. 
The  fall  of  temperature  produced  by  these  drugs 
is  not  due  to  any  action  on  the  blood  or  the  circu- 
lation, and  it  is  too  marked  to  be  entirely  owing  to 
their  slight  diaphoretic  action.  They  all  decrease 
heat  production,  and  it  is  most  likely  that  they  act 
directly  upon  that  part  of  the  central  nervous  system, 
probably  the  corpora  striata,  which  presides  over 
heat  production.  They  all  to  a  much  less  extent 
increase  heat  dissipation.  The  result  of  these  two 
actions  is  that  the  temperature  falls.  The  proof 
of  these  statements  is  too  long  and  complicated  to 
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give  here,  but  we  may  mention  that  it  is  stated  to 
have  been  shown  both  by  a  calorimeter,  and  by  the 
decrease  of  the  products  of  the  febrile  destruction 
of  tissue,  such  as  urea,  that  these  drugs  diminish 
heat  production.  Some  differ  from  the  above  state- 
ment, and  believe  these  drugs  act  by  dilating,  by 
central  action,  the  cutaneous  vessels  only,  and  so 
increasing  the  heat  loss. 

Nervous  system. — These  three  drugs  are  power- 
ful analgesics.  Acetanilide  and  phenazone  in  large 
doses  are  said  to  produce  first  convulsions,  then 
coma  and  paralysis  of  motor  nerves  and  muscles  ; 
but  all  these  statements  require  further  experiments. 

Thebapeutics  of  Acetanilide,  Phenazone, 

AND  PhENAOETIN. 

External. — Acetanilide  is  occasionally  employed 
as  a  dusting  powder,  or  as  an  ointment  (20  gr.  to 
1  oz.),  for  chronic  ulcers  and  eczema. 

Internal. — Pyrexia. — Originally  these  drugs  were 
introduced  into  medicine  on  account  of  the  property 
they  have  of  reducing  pyrexia.  The  opinion  is, 
however,  gaining  ground,  that  if  the  temperature  is 
not  dangerously  high  no  attempt  should  be  made  to 
reduce  it,  for  probably  the  raised  temperature  is  an 
endeavour  on  the  part  of  the  body  to  defend  itself 
against  the  micro-organisms  which  are  the  cause  of 
the  particular  fever  from  which  the  patient  is  suffer- 
ing ;  in  other  words,  the  pyrexia  is  a  "defensive 
mechanism."  Further,  these  drugs  are  all  cardiac 
depressants  and  therefore  unsuitable  for  _  patients 
suffering  from  fever,  and  this  last  consideration 
makes  many  physicians  prefer  to  use  cold  water 
rather  than  these  drugs  when  the  temperature  is  so 
high  that  it  is  considered  that  it,  in  itself,  is  danger- 
ous to  life.  Should  it,  however,  for  any  reason  be 
decided  to  give  one  of  these  drugs  as  an  antipyretic, 
phenacetin  has  the  great  advantage  of  depressing  the 
heart  very  little,  and  rarely  producing  the  alarming 
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toxic  effects  described  below.  It  is,  boweyer,  very 
insoluble,  and  slower  and  less  powerful  m  its  action 
than  the  other  two,  but  the  effect  lasts  longer.  In 
order  to  gain  a  rapid  effect,  those  who  use  these 
drugs  commonly  give  either  phenazone  or  acetanihde. 
Phenazone  has  the  advantage  of  being  soluble,  and 
the  balance  of  evidence  is  that  toxic  symptoms  are 
more  common  after  acetanihde,  which,  too,  does  not 
keep  the  temperature  down  quite  so  long  as  phena- 
zone. Both  take  about  two  hours  to  reduce  the 
pyrexia  to  its  minimum,  the  last  named  being  rather 
the  more  rapid  of  the  two.  Phenazone  may  be  given 
subcutaneously,  but  this  is  not  advisable,  as  sores 
may  be  produced.    Either  may  be  given  per  rectum. 

Analgesic  action.— All  these  drugs  have  the  pro- 
perty of  relieving  pain.  It  is  least  marked  with  ace- 
tanihde, most  with  phenazone  ;  but  as  phenacetin 
possesses  it  very  strongly  it  is  perhaps  on  the  whole 
to  be  preferred  as  an  analgesic,  for  toxic  results  after 
it  are  very  rare.  These  drugs,  especially  phenazone, 
are  largely  used  to  relieve  the  pains  of  neuralgia,  sci- 
atica, dysmenorrhoea,  locomotor  ataxy,  migraine,  and 
various  headaches.  The  dose  of  phenacetin  for  this 
purpose  is  5  grains  every  hour  for  three  or  four  hours  ; 
this  generally  gives  relief.  Doses  of  10  grains  of 
phenazone  maybe  used  for  the  same  purpose.  Useful 
preparations  are  Phenacetinum  cum  Caffeina  Effer- 
vescens  (B.  P.  C),  dose  60  to  120  gr.,  and  Pulvis 
Acetanilidi  Compositus  (B.  P.  C),  dose  3  to  5  gr.  Anti- 
kamnia,  a  proprietary  drug,  contains  acetanilide  70 
per  cent.,  caffeine  10  per  cent.,  and  sodium  bicar- 
bonate 20  per  cent.  Antinervin  contains  acetanilide, 
sodium  salicylate,  and  potassium  bromide. 

Toxicology. 

All  these  drugs  occasionally  produce  in  man  collapse, 
cyanosis,  very  slow  respiration,  a  feeble  and  irregular  pulse, 
vomiting,  profuse  sweating,  and  profound  prostration.  Many 
deaths  have  been  caused  by  them.  It  has  been  stated  that 
during  one  epidemic  of  influenza  in  Vienna  seventeen  persons 
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were  killed  by  phenazone.  Acetanilide  is  most  likely,  and 
phenacetin  least  likely,  to  be  accompanied  by  symptoms  of 
poisoning.  Any  of  these  drugs  may  produce  a  rash,  most 
often  like  measles  or  scarlet  fever,  but  sometimes  like  pem- 
phigus. 

Treatment. — Stimulation  by  alcohol  and  ether  subcuta- 
neously  and  by  the  mouth.  Strychnine  subcutaneously  to 
stimulate  the  heart.  Oxygen  inhalations.  Warmth  to  the 
feet  and  body. 

Salipyrin  (not  official),  containing  42-3  per  cent,  of 
phenazone  and  57-7  per  cent,  of  salicylic  acid,  has  been  used 
chiefly  as  an  analgesic  for  chronic  rheumatism  and  sciatica. 

Dose,  10  to  15  gr.  in  a  cachet,  or  dissolved  in  alcohol. 

Citi'opltcil  (not  official),  a  combination  of  citric  acid 
and  paraphenetidin  (Dose,  3  to  8  gr.  in  water),  has  been 
used  to  relieve  headache. 

Pyramidon  (not  official),  said  to  be  an  amido  deriva- 
tive of  antipyrin  (Dose,  5  to  8  gr.  in  a  cachet),  has  been 
much  used  for  headaches  and  neuralgia. 

Tolypyrin  (not  official)  is  antipyrin  with  one  hydro- 
gen atom  of  the  phenyl  group  replaced  by  methyl.  (Dose, 
5  to  20  gr.  in  a  cachet.)    It  has  been  used  for  neuralgia. 

-Exalgin.— (Not  official.) 

Synomjm.— Methyl-acetanilide.  CuH5N(CH3)CH3CO. 

Chabactehs. — Colourless  acicular  or  tabular  crystals, 
with  a  slight  saline  taste.  Solubility. — 1  in  60  of  water; 
freely  in  alcohol. 

Dose,  §  to  3  gr. 

Action  and  Therapeutics. 

Exalgin  is  a  powerful  analgesic,  and  lias  been 
given  with  success  for  neuralgia.  Often  it  relieves 
when  many  other  drugs  have  failed.  Medicinal 
doses  rarely  cause  depression,  but  very  large 
quantities  may  be  dangerous,  breaking  up  the  blood 
like  acetanilide.  It  is  best  dissolved  in  Tinctura 
Aurantii,  and  flavoured  with  Syrupus  Aurantii  Floris, 
but  may  be  made  into  a  pill  with  syrup  of  glucose. 

Resorciii. — (Not  official.) 

Synonym. — Metadihydroxybenzene. 

It  is  a  derivative  of  benzene  or  phenol. 

Chabactehs. — White  crystals  resembling,  but  larger  than, 
those  of  benzoic  acid.  Solubility. — 1  in  1  of  water  ;  1  in  20 
of  olive  oil ;  easily  in  alcohol. 

Dose,  3  to  8  gr. 
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Action  and  Therapeutics. 
This  substance,  originally  introduced  as  an  anti- 
pyretic, is  now  rarely  given  internally,  as  it  is  too 
depressant  to  the  heart.  A  solution  of  resorcin  in 
glycerin,  1  in  4,  is  excellent  for  removing  epidermic 
scales  in  chronic  skin  diseases,  and  also  for  getting 
rid  of  the  scurf  in  seborrhoea  sicca  of  the  scalp. 
A  lotion  :  Resorcin  1,  ether  1,  castor  oil  1,  eau  de 
Cologne  10,  alcohol  (90  per  cent.)  35,  is  useful  for 
dandriff  and  alopecia.  Resorcin  is  a  powerful  anti- 
septic, and  a  5  per  cent,  solution  may  be  injected 
into  the  bladder  in  cystitis. 

Methylene  Blue.   (Not  official.) 

Tetrarnethylthioninehydrochloride.  An  aniline  derivative. 

Characters.  —  Dull,  dark  green  crystals  forming  an  in- 
tensely blue  solution  in  water.  As  commercial  methylene 
blue  contains  zinc  chloride,  it  must  be  ordered  medically 
pure. 

Dose,  1  to  4  gr. 

It  has  been  used  as  an  analgesic  in  neuralgia,  migraine, 
sciatica,  and  rheumatism.  Some  authors  recommend  it 
strongly  for  malaria.  It  colours  both  urine  and  freces  a 
brilliant  blue.    Occasionally  it  causes  cystitis. 

Ortho-form.    (Not  official.) 

The  methylester  of  meta-amidoparaoxybenzoic  acid. 

Characters. — A  white  crystalline  powder  with  neither 
taste  nor  smell,  and  very  slightly  soluble  in  water. 

It  is  non-poisonous,  and  has  no  action  on  healthy  skin 
and  mucous  membranes,  but  applied  to  abraded  surfaces, 
either  as  a  powder  or  ointment  (10  to  20  per  cent,  with 
lanolin),  it  is  a  powerful  local  anaesthetic,  and  is  of  great  use 
to  relieve  the  pain  of  cancer,  ulcers,  and  burns.  It  is  often 
successfully  applied  to  the  larynx,  and  in  doses  of  1  to  3  gr. 
it  relieves  the  pain  of  cancer  of  the  stomach. 

Class  VI. — Antiseptics. 
Carbolic  Acid,  Sulphocarbolates,  Creosote,  Guaiacol, 
Iodoform,  Naphthol,  Creolin,  Chinosol,  Lysol.Izal, 
Formaldehyd,  and  Urotropine. 

ACIDUM  CARBOMCUM. 

Carbolic  Acid.    Phenol,  or  Phenyl  alcohol.  C^OH. 
Source.— From  coal  tar  oil  by  fractional  distillation,  and 
purification. 


314 


MATERIA  MEDICA 


Characters. — Colourless  acicular  crystals  of  a  peculiar 
tarry  odour.  Treated  with  about  6  per  cent,  of  water,  they 
become  fluid ;  they  are  very  hygroscopic,  and  hence  soon  become 
semi-fluid  on  exposure  to  air.  Often  reddish  from  the  impurities 
aurin  and  rosolic  acid,  which  form  a  red  compound  by  the  ab- 
sorption of  carbonic  acid  and  oxygen.  Melts  at  91-5°  F.  to  an 
oily  liquid.  Does  not  redden  litmus  paper,  coagulates  albumen. 
Solubility. — 1  in  14  of  water  ;  freely  in  alcohol,  fats,  and  oils. 

It  is  contained  in  Liquor  Thyroidei,  and  in  Injectio 
Ergots  Hypodermica. 

Dose,  1  to  3  gr.  as  a  pill.  The  pill  mass  is  best  made 
thus :  Acidum  Carbolicum,  60  gr. ;  hard  paraffin,  12  gr. ; 
wheaten  flour,  45  gr. ;  glucanth,  3  gr. 

Preparations. 

1 .  Acidum   Carbolicum    Liquefactum.  — 

Phenol,  10  ;  water,  1. 
Dose,  1  to  3  m. 

2.  Crlycerinum  Acidi  Carbolici. — Phenol,  1 ; 
glycerin,  5. 

3.  Suppositoria  Acidi  Carbolici. — 1  gr.  in 

each.  Made  with  white  beeswax  and  oil  of  theobroma. 

4.  Trochiscus  Acidi  Carbolici. — 1  gr.  in  each 
with  a  tolu  basis. 

5.  Unguentum  Acidi  Carbolici. — Phenol,  1 ; 
glycerin,  3  ;  white  paraffin  ointment,  21. 

Action. 

External. — Carbolic  acid,  being  a  proto-plasrnic 
poison,  is  a  powerful  antizymotic,  rapidly  destroy- 
ing organized  ferments,  both  animal  and  vege- 
table. Consequently  it  destroys  those  of  septic 
diseases,  hence  it  is  antiseptic.  It  thus  prevents 
the  formation  of  the  products  of  the  decompo- 
sitions which  are  set  up  by  these  organisms.  For 
this  reason  it  is  disinfectant,  and  as  these  pro- 
ducts of  decomposition  are  generally  foul-smelling, 
it  is  deodorant.  It  does  not  act  so  readily  on 
unorganized  ferments  (enzymes),  such  as  pepsin  and 
ptyalin,  but  in  large  doses  it  likewise  destroys  their 
activity.    Carbolic  acid  is  not  so  powerful  an  anti- 
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zymotic  as  perchloride  of  mercury  (see  p.  204)  ;  for 
Evans  ('  Guy's  Hospital  Reports,'  vol.  xlvii.)  found 
that  anthrax  spores  were  not  killed  in  twenty-four 
hours  by  a  solution  of  1  in  100,  but  were  killed  by  a 
solution  of  1  in  20  acting  for  twenty-four  hours,  but 
not  when  it  acted  for  only  four  hours.  The  bacilli 
of  anthrax  were  killed  by  solution  of  1  in  100  acting 
for  five  minutes,  1  in  150  acting  for  a  quarter  of  an 
hour,  1  in  175  acting  for  half  an  hour,  but  were 
unaffected  by  a  solution  of  1  in  150  acting  for  one 
minute,  1  in  175  acting  for  a  quarter  of  an  hour, 
1  in  300  acting  for  an  hour.  Strengths  of  1  in  40 
and  1  in  20  are  commonly  employed  in  surgery. 
The  solution  in  oil  has  no  antiseptic  properties. 
The  power  of  carbolic  acid  to  destroy  low  organisms 
makes  it  an  efficient  parasiticide  against  certain 
vegetable  parasites  infesting  the  skin. 

When  applied  to  the  skin  in  weak  or  moderately 
strong  solutions,  it  produces  local  anaesthesia  with 
a  feeling  of  numbness,  which  lasts  some  hours.  If 
concentrated  it  acts  as  an  irritant  and  caustic, 
causing  a  burning  pain,  and  in  a  few  minutes  a 
white  spot  appears,  which  becomes  red  when  the  acid 
is  removed.  If  the  application  is  prolonged  a  white 
eschar  or  slough  results.    There  is  no  vesication. 

Internal. — Gastro-intestinal  tract. — If  concen- 
trated, carbolic  acid  produces  the  same  effect  on  the 
mouth  as  on  the  skin,  and  is  a  powerful  gastro- 
intestinal irritant  (see  Toxicology).  In  the  stomach 
it  is  converted  into  a  sulphocarbolate,  and  unless 
poisonous  doses  be  given,  it  is  so  diluted  by  the 
gastric  contents  that  it  loses  its  antizymotic  power. 

Blood. — It  is  not  known  in  what  form  carbolic 
acid  circulates,  probably  as  an  alkaline  carbolate. 

Circulation. — Medicinal  doses  have  no  effect. 
Large  doses  paralyse  the  vaso-motor  centre  in  the 
medulla,  and  the  blood-pressure  falls.  It  is  not 
until  very  large  doses  have  been  given  that  the  heart 
is  affected,  and  then  its  activity  is  depressed. 
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Bespiration. — Small  doses  have  no  influence  on 
respiration,  but  large  ones  accelerate  it,  probably 
from  stimulation  of  the  vagi.  Ultimately  respira- 
tion is  paralysed,  and  death  results. 

Temperature. — This  is  unaffected  by  small  doses 
of  carbolic  acid,  but  large  doses  cause  it  to  fall, 
because  they  diminish  the  production  of  heat  and 
increase  its  dissipation. 

Nervous  system. — Carbolic  acid  is  a  cerebral  de- 
pressant in  large  doses,  for  coma  is  produced  by 
them ;  they  first  stimulate  the  anterior  coruua, 
producing  convulsions,  but  subsequently  depress 
them,  causing  paralysis. 

Urine. — Much  interest  attaches  to  this,  for  even 
after  moderate  doses  of  carbolic  acid,  or  absorption 
from  surgical  dressings,  the  urine  may  become  dark. 
This  is  not  due  to  blood,  as  was  once  thought,  for  Sir 
Thomas  Stevenson  has  shown  that  there  is  no  in- 
crease of  iron  in  the  urine.  After  taking  carbolic  acid, 
salts  of  sulphocarbolic  acid  and  glycuronic  acid,  pyro- 
catechin  and  hydroquinone  appear  in  the  urine. 
The  last  two  are  oxidation  products  of  carbolic  acid. 
Pyrocatechin  is  a  dark-coloured  body,  and  is,  no 
doubt,  often  the  cause  of  the  dark  urine  ;  but  this 
cannot  be  the  sole  cause,  for  pyrocatechin  can  only 
exist  in  alkaline  urines.  The  presence  in  the  urine 
of  these  results  of  carbolic  acid  is  recognized  by 
distilling  them  over  from  it.  The  distillate  gives  a 
blue  colour  with  neutral  ferric  chloride,  and  a  white 
crystalline  precipitate  of  tribromo  -  phenol  with 
bromine  water,  showing  the  presence  of  sulpho- 
carbolic acid.  Some  carbolic  acid  escapes  in  the 
other  excretions;  some  is  burnt  up  in  the  body. 
When  very  large  doses  are  given,  carbolic  acid  itself 
may  appear  in  the  urine. 

Thebapeutics. 
External.— Carbolic  acid  is  largely  used  as  a 
deodorant  and  disinfectant  for  drains,  bed-pans  (for 
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•which  the  cheap  crude  acid  maybe  employed),  soiled 
linen,  surgical  instruments,  the  surgeon's  hands,  &c. 
Carbolic  lotion  (1  in  40)  is  used  to  wash  wounds  to 
keep  them  antiseptic,  and  carbolized  gauze  (which  is 
unbleached  cotton  gauze  medicated  with  half  its 
weight  of  a  mixture  of  carbolic  acid  1,  resin  4, 
paraffin  4)  -is  employed  as  a  dressing  for  the  same 
purpose.  A  spray  of  a  solution  of  carbolic  acid  was 
formerly  much  used  to  keep  the  air  round  the 
wound  antiseptic  during  an  operation,  but  it  is  now 
discarded  as  unnecessary. 

Glycerin  of  carbolic  acid  is  a  very  efficient  pre- 
paration to  destroy  the  fungus  of  tinea  tonsurans  or 
tinea  versicolor  ;  for  the  latter  it  should  be  diluted. 

Because  of  its  anesthetic  effect  a  strong  solution 
(1  in  20)  will  relieve  itching  from  any  cause.  Car- 
bolized vapour  has  been  inhaled  in  phthisis,  but  by 
the  time  it  reaches  the  lungs  it  is  far  too  dilute  to 
have  any  action  on  the  tubercle  bacilli.  Cresol, 
wbich  is  a  mixture  of  orthocresol,  metacresol,  and 
paracresol,  which  are  present  in  crude  carbolic  acid, 
is  useful  when  slowly  vaporized  over  a  spirit  lamp 
for  reducing  the  paroxysms  of  whooping  cough. 

Internal. — Mouth. — The  glycerinum,  if  diluted, 
may  be  applied  as  a  stimulant  to  the  mouth  in 
aphthous  stomatitis,  or  when  any  indolent  ulceration 
is  present.  A  gargle  (15  in.  of  Glycerinum  Acidi 
Carbolici  to  1  fl.  oz.  of  water)  is  an  excellent  prepara- 
tion. The  glycerinum  has  been  used  for  diphtheria, 
but  probably  it  does  no  good,  except  that  being  a 
local  anesthetic  it  soothes  pain.  A  piece  of  cotton 
wool  soaked  in  strong  carbolic  acid  will  relieve  pain 
if  placed  in  a  decayed  tooth,  but  care  must  be  taken 
to  prevent  it  from  coming  in  contact  with  the  soft 
parts  by  putting  another  piece  of  dry  cotton  wool 
over  it. 

Stomach. — Carbolic  acid  has  been  given  to 
relieve  flatulence,  because  it  was  thought  that  it 
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would  prevent  decomposition  in  the  stomach  ;  but  it 
is  powerless  to  do  this,  owing  to  the  degree  to  which 
the  gastric  contents  dilute  it.  Some  state  that  it 
checks  vomiting  and  helps  to  cure  dyspepsia,  but  it 
is  not  a  remedy  which  is  universally  regarded  as 
useful  for  these  purposes.  It  may,  however,  be 
tried  in  obstinate  cases,  and  it  will  sometimes  be 
found  to  be  a  good  carminative.  It  has  been  given 
internally  as  an  antiseptic  in  phthisis,  but  it  does  no 
good,  and  those  who  give  it  forget  that  probably 
very  little  carbolic  acid  reaches  the  lungs.  It  has 
also  been  extensively  tried  in  typhoid  fever,  but 
without  any  good  effect. 

Toxicology. 

If  carbolic  acid  is  at  all  concentrated,  immediately  on 
swallowing  it  there  is  an  intense  burning  sensation  in  the 
mouth,  gullet,  and  stomach,  and  white  eschars  form  in  the 
mouth.  The  patient  is  collapsed,  his  skin  is  cold  and  clammy. 
The  breathing  becomes  more  and  more  feeble  and  shallow, 
and  finally  stops.  The  urine  is  darkish  green.  Eeflex  move- 
ments are  abolished,  and  ultimately  he  becomes  insensible 
and  comatose.  Post  mortem. — There  are  white,  hard  sloughs, 
with  perhaps  inflammatory  redness  round  them,  in  the  mouth, 
oesophagus,  and  stomach.  The  blood  is  dark  and  coagulates 
imperfectly.  In  some  cases  fatty  degeneration  of  the  liver 
and  kidneys  may  be  found. 

Treatment. — Any  soluble  sulphate,  such  as  an  ounce  of 
magnesium  sulphate  or  half  an  ounce  of  sodium  sulphate 
dissolved  in  half  a  pint  of  water,  is  the  natural  antidote, 
because  sulphates  and  carbolic  acid  form  sulphocarbolates  in 
the  blood,  and  these  are  harmless.  Chalk  and  saccharated 
lime  are  excellent  antidotes.  Before  the  antidote  is  given 
wash  out  the  stomach,  or  use  some  very  quickly  acting 
emetic,  as  apomorphine  given  hypodermically.  Give  stimu 
lants  freely,  such  as  ether  or  brandy  subcutaneously.  Apply 
hot  water  bottles  and  blankets  if  there  are  any  signs  of 
collapse. 

AcidlUll  Picricuill. — Picric  acid.  Trinitrophenic 
acid.  (Not  official.)  Formed  by  dropping  phenol  into 
fuming  nitric  acid.  A  1-per-cent.  solution  has  been  used  for 
burns,  but  is  not  to  be  recommended,  as  poisoning  symptoms 
may  result.  Esbach's  picric  acid  solution  is  a  good  applica- 
tion for  chilblains. 
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SODII  SULPHOCAJRBOJLAS. 

Sodium  Sulphocarbolate.    Sodium  phenol-para- 
sulphonate.  C6H1OH-SOaONa,2HiO. 
Source.— Sulphocarbolic  acid  is  formed  by  dissolving 
carbolic  acid  in  an  excess  of  sulphuric  acid  and  converting 
the  phenolsulphonic  acid  so  obtained  into  a  sodium  salt. 

Characters. — Colourless  inodorous  prisms,  soluble  in 
water. 

Dose,  5  to  15  gx. 

ZINCI  SUJjPHOCABBOL.AS. 

Zinc  Sulphocarbolate  or  Zinc  phenol-para-sulphonate. 
Zn(OH-06H4S03)aH20. 
Source.— Sulphocarbolic  acid  is  formed  by  adding  sul- 
phuric acid  to  carbolic  acid.     This  is  treated  with  zinc 
oxide.    The  zinc  sulphocarbolate  crystallizes  out  on  eva- 
poration. 

Characters.— Colourless  crystals,  freely  soluble  in  water. 

Action  and  Theeapeutics  of  Sulpho- 
cabbolates. 
Both  these  substances  are,  like  carbolic  acid, 
antiseptic,  and  may  be  used  externally  for  this  pur- 
pose. The  sodium  salt  is  occasionally  given  in- 
ternally in  the  hope  of  controlling  gastric  fermenta- 
tion.   Zinc  sulphocarbolate  is  not  given  internally. 

CREOSOTIIM. 

Creosote. 

Source.— It  is  obtained  by  the  distillation  of  wood  tar. 
It  consists  chiefly  of  a  mixture  in  variable  proportions  of 
guaiacol  (C7H802),  creosol  (C8H1()0,),  and  other  phenols. 

Characters. — A  colourless  or  slightly  yellow  liquid,  with 
a  very  strong  peculiar  odour  and  a  burning  taste.  Solubility. 
1  in  150  in  water,  freely  in  alcohol,  ether,  and  glacial  acetic 
acid. 

Impurity. — Carbolic  acid. 

Incompatible. — Explodes  when  mixed  with  oxide  of 
silver. 

Dose,  1  to  5  m.  suspended  in  mucilage ;  or  as  a  pill 
thus,  creosote  10  ra,  melted  yellow  wax  15  gr.,  powdered 
curd  soap  35  gr.  to  make  10  pills  ;  or  (diluted  with  three  times 
the  quantity  of  almond  oil)  in  capsules. 
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Preparations. 

1.  Mistura  Creosoti. — Creosote,  1 ;   spirit  of 
juniper,  1 ;  syrup,  30  ;  water,  450. 

Dose,  '  to  1  fl.  oz. 

2.  UngTientum  Creosoti.  —  Creosote,  1 ;  hard 
paraffin,  4  ;  white  soft  paraffin,  5. 

Action  and  Therapeutics. 

Creosote  has  the  same  actions  as  carbolic  acid, 
and  before  that  was  introduced  creosote  was  used 
externally  as  a  stimulating  antiseptic,  a  parasiticide, 
and  a  slight  local  anaesthetic  ;  and  internally  it  was 
given  for  vomiting  and  for  flatulence.  Lately  it  has 
been  much  employed  in  phthisis,  and  many  authors 
claim  considerable  success.  The  dose  must  be  gradu- 
ally pushed  until  from  30  »i  to  60  nj_  are  taken  at  a 
time.  It  should  be  given  immediately  after  meals.  The 
taste  may  be  concealed  by  putting  a  few  drops  in  a 
teaspoonful  of  rum,  but  it  is  best  given  in  capsules. 
The  carbonate,  called  creosotal  (same  dose  given  after 
meals  in  capsules),  is  said  to  be  less  liable  to  cause  indi- 
gestion. Creosote  has  also  been  used  as  an  inhala- 
tion with  a  steam  atomizer,  and  air  drawn  through 
30  m,  mixed  with  a  pint  of  water  at  140°  F.  may  be 
inhaled.  Bronchiectasis  with  foul  sputum  is  much 
benefited  if  the  patient  stay  an  hour  or  two  a  clay 
in  a  small  room  in  which  creosote  is  being  volati- 
lized. An  aching  tooth  may  be  relieved  if  it  is 
plugged  with  cotton  wool  soaked  in  creosote. 

Guaiacol.— (Not  official.) 

It  is  a  mononiethyl-ether  of  pyrocatechin. 

Soubce. — The  impure  form,  a  colourless  liquid,  is  obtained 
by  the  destructive  distillation  of  guaiacum  resin,  or  by 
fractional  distillation  of  beech  creosote  (60  to  90  per  cent.) 
(see  Creosotum  and  Guaiacum  resin).  Usually  contaminated 
with  creosote  and  cresylol.  Pure  guaiacol  (C;HsO.,),  crys- 
tallizing in  colourless  prisms,  may  be  obtained  synthetically 
from  pyrocatechin. 

Characters. — Both  forms  are  in  taste  and  odour  like 
creosote.  Both  are  insoluble  in  water,  but  dissolve  readily 
in  alcohol,  ether,  fats,  oils,  and  glycerin. 

Dose,  1  to  5  in.  (in  a  capsule,  when  it  should  be  diluted 
with  three  times  the  quantity  of  almond  oil ;  or  dissolved  in 
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cod-liver  oil,  or  in  sherry)  of  the  liquid,  or  1  to  5  gv.  (in  a 
cachet)  of  the  solid. 

Action  and  Therapeutics. 

External. — It  is  antiseptic.  If  painted  over  an 
area  of  4  to  20  square  inches  of  sldn,  it  reduces 
pyrexia,  but  is  not  used  for  this  purpose  as  it  causes 
sweating  and  collapse. 

Internal. — It  has  been  much  given  in  phthisis, 
for  it  is  believed  to  aid  the  destruction  of  the 
bacilli  in  the  lungs,  but  although  widely  used  there 
is  no  certain  evidence  that  it  is  beneficial.  It  is, 
however,  a  favourite  remedy  with  many  prescribers. 
The  carbonate  and  the  benzoate  (dose  of  either,  5  to 
10  gr.  in  a  cachet)  have  also  been  given.  They 
are  said  to  have  the  same  effects  as  guaiacol,  and 
they  do  not  upset  the  stomach.  Chronic  osteo- 
arthritis has  been  treated  by  giving  guaiacol  car- 
bonate with  a  little  potassium  iodide  in  a  cachet. 

IODOFOBMUM. 

Iodoform  or  Tri-iodomethane.  CHI3. 

Source. — Heat  together  alcohol,  iodine,  potassium  car- 
bonate, and  water.  CB^O  +  41,  +  3K.CO.,  =  CHI3  +  ECHO., 
+  5KI+2H20  +  3CO,. 

Characters. — Small,  lustrous,  lemon-coloured  hexagonal 
crystals,  with  an  odour  like  seaweed.  Slightly  soluble  in  water 
and  alcohol,  freely  infixed  and  volatile  oils,  ether,  and  chloro- 
form.   It  contains  96-7  per  cent,  of  iodine. 

Dose,  i  to  3  gr. 

Preparations. 

1.  Suppositoria  Iodoformi.— Iodoform,  3  gr. ; 
oil  of  theobroma,  12  gr.  in  each. 

2.  Unguentum    Iodoformi.  —  Iodoform,    1 ; 
yellow  paraffin  ointment,  9. 

Action. 

External. — Iodoform  is  antiseptic  and  disin- 
fectant, if  we  may  judge  by  the  results  obtained 
in  clinical  practice  ;  but  the  experimental  evidence 
that  it  has  no  power  to  hinder  the  development  of 
Staphylococcus  pyogenes,  Bacillus  subtilis,  and  other 
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micro-organisms  is  very  strong,  for  all  except  one  or 
two  experimenters  state  that  it  has  not  any  antiseptic 
properties.  The  reason  of  these  discrepancies  is 
probably  this  :  Iodoform  only  acts  as  an  antiseptic 
after  its  decomposition,  which  results  in  the  libera- 
tion of  free  iodine.  The  fats  always  present  in  tissues 
dissolve  it.  When  dissolved  it  is  easily  decomposed 
by  many  agents,  such  as  light,  oxygen,  living  cells, 
or  ptomaines,  which  would  have  no  effect  on  it  if  it 
were  undissolved.  By  one  or  more  of  these  it  is, 
when  dissolved  after  being  dusted  on  a  wound,  slowly 
decomposed.  Iodine  is  thus  set  free  rapidly  enough 
to  act  as  an  antiseptic,  but  not  rapidly  enough  to  act 
as  an  irritant. 

Internal. — Not  much  is  known  about  the 
internal  action  of  iodoform.  It  is  eliminated  in  all 
the  secretions,  but  chiefly  in  the  urine,  as  iodine, 
iodides,  and  iodates.  They  may  be  found  in  the 
urine  for  three  days  after  administration  of  iodo- 
form. 

Therapeutics. 

External. — Iodoform  is  much  used  as  a  local 
stimulant,  antiseptic,  and  disinfectant.  The  clinical 
testimony  to  its  value  is  overwhelming. 

Its  anaesthetic  influence  diminishes  the  pain,  if 
there  is  any,  of  the  sores  to  which  it  is  applied.  It 
is  an  excellent  application  for  all  sorts  of  ulcers, 
sores,  and  wounds,  but  especially  for  tuberculous 
and  syphilitic  ulcerations  and  chancres.  Powdered 
iodoform  is  usually  sprinkled  on  them.  Wounds  and 
venereal  sores  are  often  painted  with  a  solution  of  it 
in  collodion  (1  in  12  of  flexible  collodion).  This  is 
an  excellent  application.  Iodoform  is  useful  as  an 
insufflation  (iodoform  1,  starch  2)  for  ozrena,  ulcers 
of  the  mouth  and  throat,  and  tuberculous  ulcers  of 
the  larynx.  Often  |  gr.  of  acetate  of  morphine  is 
added.  An  emulsion  (iodoform  1,  moistened  with 
alcohol ;  boiling  water  2,  glycerin  7)  is  very  useful 
for  injection  into  sinuses  or  abscess  cavities.    It  has 
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been  used  in  the  form  of  a  bougie  for  the  urethra  and 
for  the  nose.  The  suppository  is  useful  in  painful  con- 
ditions of  the  rectum.  It  is  occasionally  employed  for 
pruritus,  and  to  relieve  the  pain  of  neuralgia.  Many 
attempts  have  been  made  to  get  rid  of  its  odour  ; 
balsam  of  Peru,  musk,  and  2  per  cent,  of  creolin 
have  been  used,  but  oil  of  geranium  (1  to  25)  is  best. 

Internal. — Iodoform  has  not  been  found  to  be 
of  any  use  internally.  It  has  been  tried  unsuccess- 
fully in  phthisis  and  many  other  conditions. 

Toxicology. 

Curious  symptoms,  often  severe  and  sometimes  ending 
in  death,  are  occasionally  observed  after  the  application  of 
iodoform  to  a  raw  surface.  They  are  a  quick  pulse,  gastro- 
intestinal irritation,  fever,  rapid  collapse,  melancholia,  hal- 
lucinations, dilated  pupils,  extensive  erythema,  and  perhaps 
eczema.  These  symptoms  vary  much  in  severity,  and  it  is 
rare  for  more  than  two  or  three  of  them  to  be  present  at  once. 
It  is  not  known  how  iodoform  causes  them.  The  mental 
symptoms  are  the  most  characteristic.  Fatty  degeneration  of 
the  liver  and  muscles  may  occur.  Stimulants,  diaphoretics, 
and  sponging  the  skin  with  warm  water  are  recommended. 

Iodofoi-m-like  Substances.— (Not  official.) 
There  are  many  of  these  in  the  market.    They  all 
depend  for  their  antiseptic  properties  on  the  iodine  in  them. 
They  have  no  advantage  over  iodoform,  except  that  some  of 
them  have  no  odour.    The  following  are  the  chief : 

Iodoform  contains     96-7  per  cent,  of  iodine 

Iodol  „         90-0  „ 

Losophan     „  80-0  „ 

Di-iodo-salicylic  acid  66-0     „  „ 

Sozoiodol  contains    54-0     „  „ 

Iodo-saJioylio  acid     50-0     „       „  " 

Aristol  contains        46-0  „ 

Europhen    „  28-0     „  „ 


NAPI1THOL. 

Beta-naphtholorBeta-mono-hydroxy-naphthalene.  C,  H.OH. 
Source — Prepared  from  naphthalene-sulphonic  acid 
_  Characters  and  Tests.— White  shining  laminar  crvstals 
or  m  powder.  Odour  like  phenol ;  taste  pungent.  Solubility.— 
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Easily  in  alcohol,  ether,  chloroform,  benzene,  1  in  1000  cold 
water,  1  in  8  of  olive  oil,  1  in  80  of  vaseline. 
Dose,  3  to  10  gv.  (in  a  cachet). 

Action  and  Therapeutics. 

Naphthol  is  a  powerful  antiseptic.  A  10  per  cent, 
ointment  cures  scabies,  and  stronger  ointments  may  be 
used  for  ringworm.  It  bas  also  been  used  for  pso- 
riasis. Internally  it  has  been  often  given  as  an 
intestinal  antiseptic  in  typboid  fever  and  infantile 
diarrhoea,  but  it  is  difficult  to  say  how  far  the  im- 
provement which  may  follow  is  due  to  rest  or  careful 
dieting,  and  it  is  quite  possible  that,  as  micro- 
organisms play  a  part  in  healthy  digestion,  a  really 
efficient  intestinal  antiseptic  might  do  more  harm 
than  good.  It  is  useful  for  cases  of  dilated  stomach, 
but  should  not  be  used  for  long  periods,  as  it  may 
cause  nephritis. 

Large  doses  of  naphthol  cause  symptoms  very 
like  those  due  to  carbolic  acid. 

rVaphthalin. — (Not  official.) 

ClnHu.  A  hydrocarbon.  Commonly  called  tar  camphor,  is 
much  used  instead  of  camphor  to  prevent  the  ravages  of  moth 
in  furs,  &c.    It  is  an  anthelmintic  in  doses  of  3  to  6  grains. 

Creolin.— (Not  official.) 

This  is  a  dark  liquid  derived  from  coal  tar.  Jeyes'  disin- 
fectant preparations  contain  it.  It  is  a  powerful  germicide.  It 
forms  a  white  emulsion  with  water,  is  cheap,  and  has  a  pleasant 
smell.    Toxic  symptoms  are  known,  but  are  very  rare. 

Cyllin— (Not  official.) 

A  dark  liquid  coal-tar  derivative  strongly  antiseptic.  It 
forms  a  white  emulsion  with  water,  and  a  lotion  (1  in  200)  is 
often  used. 

Cliinosol.— (Not  official.) 

This  is  the  potassium  salt  of  a  compound  of  oxyehinoline 
and  sulphuric  acid.  It  is  a  coal-tar  derivative.  It  is  used  as 
a  surgical  antiseptic  ;  15  grains  to  the  pint  are  said  to  equal 

1  in  40  of  carbolic  acid. 

I^ysol  and  Izal.— (Neither  official.) 
These  coal-tar  derivatives  are  powerful  antiseptics,  are 
not  highly  poisonous,  and  are,  when  mixed  with  water  (Lysol 

2  per  cent.,  Izal  h  per  cent.),  used  in  surgery.    Lysol  is  very 
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popular.  It  does  not  affect  instruments,  but  may  make  them 
difficult  to  hold,  as  it  is  a  solution  of  tar  oils  in  a  neutral  soap. 

Formaldeliyd.— (Not  official.) 
CttjO.    A  gas.    Synonym.— Formic  aldehyde. 
The  aqueous  solution,  containing  40  per  cent.,  is  com- 
monly called  formalin. 

Action  and  Theeapeutics. 

Formaldeliyd  vapour  when  inhaled  is  very  irri- 
tating to  the  air-passages,  and  causes  violent  sneezing. 

formalin  is  powerfully  caustic  ;  diluted  with  ten 
times  its  bulk  of  water  it  is  used  for  corns,  and  is  a 
good  preservative  for  museum  specimens,  which  do 
not  shrink  in  it.  Diluted  twenty-five  times  it  is  used 
as  a  histological  hardening  agent.  It  is  an  excellent 
germicide,  and  has  been  employed  (30  per  cent.) 
with  good  results  for  ringworm  of  the  scalp. 

It  is  not  much  used  in  surgery  as  it  retards  healing, 
but  it  is  a  most  powerful  disinfectant  and  does  not 
destroy  coloured  fabrics.  It  is  believed  to  act  in 
virtue  of  its  power  of  combining  with  proteids.  A 
two  per  cent,  solution  may  be  used.  Formalin  1, 
water  500,  is  an  admirable  wash  for  a  foul  mouth. 

Paraform — a  white  amorphous  substance  and  a 
polymer  of  formaldehyd — on  being  heated  by  an 
enclosed  spirit  lamp  sublimes,  and,  combining  with 
the  products  of  combustion,  is  converted  into  the 
vapour  of  formaldehyd.  This  has  been  recommended 
as  a  disinfectant  for  sick  rooms  after  illness.  Kant- 
hack  has  shown  that  at  least  two  Formogene  .Richard 
lamps  should  be  used,  and  that  only  surfaces  are  dis- 
infected, for  the  vapour  did  not  penetrate  thin  dusters. 

Lysoform — a  liquid  formaldehyde  pooash  soap  — 
is  a  powerful  antiseptic,  inodorous  and  miscible  with 
water.  A  2  per  cent,  solution  is  used  for  many 
disinfectant  and  surgical  purposes.  A  mouth  wash, 
tooth  powder,  and  soap  are  employed. 

Urotropine.— (Not  official.) 

Synonym. — Hexamethylenetetramine. 

Source.— Made  by  combining  ammonia  and  formaldehyde. 
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Characters.  —  Colourless,  granular  crystals.  Freely 
soluble  in  water  ;  partially  in  alcohol. 

Dose,  5  to  15  gr.,  dissolved  in  water,  thrice  a  day. 

Action  and  Therapeutics. 

Urotropine  is  the  most  powerful  urinary  anti- 
septic we  have ;  it  was  formerly  thought  to  lead  to 
the  excretion  of  formaldehyd  in  the  urine,  but  later 
researches  show  that  probably  this  is  not  so.  How 
it  acts  is  unknown.  It  is  very  useful  for  keeping 
the  urine  sweet  in  cases  of  cystitis ;  also  it  is  useful 
for  bacteriuria,  for  the  nocturnal  incontinence  of 
children  when  that  is  due  to  bacillus  coli  in  the 
urine,  and  to  disinfect  the  urine  when  typhoid  bacilli 
are  excreted  in  it.  Occasionally  it  causes  a  measly 
rash  accompanied  by  much  itching,  rarely  it  causes 
hematuria.  It  is  slightly  diuretic.  Outside  the 
body  solutions  of  it  dissolve  uric  acid,  but  there  is 
no  evidence  that  the  administration  of  it  increases 
the  solubility  of  uric  acid  in  the  urine.  Cystamine, 
Helmitol,  and  Hetraline  (all  soluble  in  water ;  dose 
of  each,  5  to  10  gr.)  are  bodies  of  a  similar  constitu- 
tion and  action. 

Class  VII.— The  Remaining  Cartoon  Compounds. 

These  have  no  relationship  to  each  other,  and  each  must 
therefore  be  considered  separately. 

ACIDUIfl  HYDKOCYA1VICUM  D1LUTITJH. 

Diluted  Hydrocyanic  Acid.  Hydrogen  Cyanide.  HCN. 
Synonym. — Prussic  acid. 

Source. — Prepared  by  the  interaction  of  potassium  ferro- 
cyanide  and  sulphuric  acid.  The  distillate  is  diluted  with 
water  until  100  gr.  or  110  in.  treated  with  silver  nitrate  yield 
10  gr.  of  precipitated  dried  cyanide  of  silver.  It  is  then  a  2  per 
cent,  by  weight  solution  of  hydrogen  cyanide.  Scheele's 
prussic  acid  is  a  4  or  5  per  cent,  solution. 

Characters. — A  colourless,  volatile,  faintly  acid  liquid, 
having  an  almond-like  odour.  Very  unstable ;  to  preserve  it 
best,  it  should  be  kept  in  a  dark  place  in  small  inverted  amber- 
coloured  stoppered  bottles.  Old  specimens  may  be  inert. 
Sp.  gr.  0-997.    Strength.— 2  per  cent. 
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Incohpatibles.— Salts  of  silver,  copper,  and  iron,  red 
oxide  of  mercury,  and  sulphides. 

Impurities.— Sulphuric  and  hydrochloric  acids. 
Dose,  2  to  6  m. 

Preparation. 
Tinctura  Chloroformi  et  Morphinse  Com- 
posita—  h   »l  of  Acidum  Hydrocyanicum  Dilutum 
in  10  ta.  '{See  p.  279.) 
Dose,  5  to  15  m. 
Hydrocyanic  acid  is  contained  in  Aqua  Laurocerasi,  and 
also  in  oil  of  bitter  almonds  (non-official).    It  is  probably  the 
active  ingredient  of  the  preparations  of  Virginian  Prune. 

Action. 

External.— Hydrocyanic  acid  can  pass  through 
the  epidermis,  and  then  it  paralyses  the  termina- 
tions of  the  sensory  nerves  ;  thus  it  is  a  local 
anaesthetic  and  sedative.  It  is  very  rapidly  absorbed 
from  raw  surfaces,  and  may  cause  poisoning  if  applied 
to  them. 

Internal. — Alimentary  tract. — It  is  quickly  ab- 
sorbed by  mucous  membranes,  and  has  the  same 
anaesthetic  and  sedative  effect  on  the  mouth  and 
stomach  as  on  the  skin.  It  must  always  be 
employed  very  dilute.  A  single  drop  of  the  pure 
acid  placed  inside  the  eye  of  even  a  moderately  large 
animal  will  kill  it  instantly. 

Blood. — If  death  takes  place  almost  immediately 
after  the  administration  of  the  drug,  all  the  blood 
in  the  body  is  of  a  bright  arterial  tint ;  but  if  death 
does  not  occur  for  some  little  time  (within  half  an 
hour),  the  blood  is  of  a  dark  venous  colour.  The 
primary  transitory  reddening  of  the  venous  blood 
is  due  to  the  fact  that  the  haemoglobin  in  it  is  still 
oxidized,  because  prussic  acid  retards  the  absorption 
of  oxygen  by  the  tissues,  so  lowering  metabolism.  The 
subsecment  darkening  of  the  arterial  blood  is  due  to 
the  fact  that  it  has  lost  its  oxygen,  and  contains 
carbonic  acid   gas ;   why  this  should  be  is  not 
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certain,  but  probably  it  depends  upon  tbe  asphyxia 
consequent  upon  the  action  of  hydrocyanic  acid  on 
the  respiratory  centre.  If  blood  be  shaken  up  with 
prussic  acid,  after  some  time  oxyhfemoglobin  is 
converted  into  cyanohfematin,  the  oxygen  being 
turned  out.  Prussic  acid  added  to  drawn  blood 
alters  the  shape  of  the  red  blood-corpuscles.  Neither 
of  these  actions  is  seen  in  life,  for  sufficient  prussic 
acid  to  cause  them  would  kill  before  they  could 
take  place.  Lactic  acid  and  sugar  are  found  in  the 
blood  if  much  prussic  acid  has  been  taken.  They 
are  always  present  when  from  any  cause  oxidation 
of  tissues  is  imperfect. 

Heart. — Large  doses  cause  instantaneous  dia- 
stolic arrest.  As  this  is  also  true  if  the  drug  is 
applied  locally,  we  may  conclude  that  large  doses 
paralyse  the  heart  directly.  But  prussic  acid  acts 
also  on  the  cardiac  centre  in  the  medulla.  A  small 
dose  will  cause  a  slowing  of  the  pulse  from  stimu- 
lation of  the  vagus  centre,  and  the  stoppage  from 
larger  doses  is  due  both  to  the  direct  action  on  the 
heart  and  to  that  on  the  medulla. 

Vaso-motor  system. — The  vaso-motor  centre  in 
the  medulla  is  first  briefly  stimulated,  and  the  blood 
pressure  rises,  but  soon  it  is  profoundly  paralysed  ; 
blood-pressure  therefore  falls  very  low. 

Respiration. — The  respiratory  centre  is  para- 
lysed even  more  readily  than  the  cardiac  or  vaso- 
motor centres,  consequently  the  respirations  quickly 
diminish  both  in  force  and  frequency.  Unless  the 
heart  has  been  instantaneously  stopped  by  a  large 
dose,  asphyxia  is  the  cause  of  death,  and  the  heart 
goes  on  beating  after  the  respirations  have  stopped, 
if  the  dose  be  quite  small,  all  three  centres  may  be 
at  first  transitorily  stimulated,  so  that  the  pulse  and 
respirations  may  be  increased  in  frequency,  and 
blood-pressure  may  rise. 

Nervous  system. — Cerebrum. — Medicinal  doses 
of  prussic  acid  have  no  effect  on  the  cerebrum. 
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Toxic  doses  cause  deep  insensibility  and  coma.  In 
man  convulsions  are  rarely  seen  ;  in  animals  they 
are  common.  It  is  probable  that  the  coma  and  con- 
vulsions are  due  to  the  direct  effect  on  the  brain,  but 
they  may  in  part  be  due  to  the  altered  circulation 
through  it,  or  to  the  asphyxia. 

Peripheral  nerves  and  muscles. — In  animals 
dead  of  prussic  acid  poisoning  these  are  unexcitable. 
This  paralysing  effect  is  due  to  a  direct  action  on 
the  nerves  and  muscles  themselves,  for  it  does  not 
occur  in  the  peripheral  part  of  a  hmb  if  it  is  con- 
nected with  the  rest  of  the  body  only  by  its  nerve. 
In  this  case,  as  no  blood  is  circulating  through  the 
distal  part  of  the  limb,  no  prussic  acid  reaches  it ; 
but  if  the  acid  be  applied  locally  to  the  severed  limb, 
the  nerve  and  muscles  are  paralysed.  This  explains 
the  local  anesthetic  effect  of  prussic  acid. 

Shortly  before  death  the  spinal  cord  is  para- 
lysed.   The  pupil  is  dilated. 

Kidneys. — We  do  not  know  of  any  effect  of  prussic 
acid  on  the  kidneys.  Part  of  it  is  excreted  as  a 
sulphocyanide.    It  slightly  reduces  the  temperature. 

Therapeutics. 

External. — Lotions  of  a  strength  of  about  10  tit 
of  the  diluted  acid  to  1  fi.  oz.  of  water  are  valuable 
for  allaying  itching  due  to  any  cause.  If  the  skin  is 
abraded  they  must  not  be  used. 

Internal.— Small  doses,  2  to  4  of  the  diluted 
acid,  are  used  for  their  sedative  effect  on  the  nerves 
of  the  stomach,  to  allay  vomiting,  and  to  relieve 
gastric  pain,  whatever  may  be  their  cause,  and  often 
with  good  effect.  A  useful  way  of  giving  it  is  in  an 
effervescing  draught.  It  is  a  common  ingredient  of 
cough  mixtures,  for  by  its  depressing  effect  on  the 
central  nervous  system  it  diminishes  reflex  excita- 
bility, and  is  consequently  most  serviceable  for  a  dry 
hacking  cough,  by  means  of  which  nothing  is  expec- 
torated. 


330 


MATERIA  MEDICA 


Toxicology. 

With  a  large  dose  the  symptoms  usually  begin  in  a  few 
seconds ;  it  is  rare  for  them  to  be  delayed  more  than  two  minutes. 
The  patient  is  perfectly  insensible,  the  eyes  are  fixed  and 
glistening,  the  pupils  dilated,  the  limbs  flaccid,  the  skin  cold 
and  clammy.  The  respiration  is  slow,  deep,  and  convulsive  ; 
the  pulse  is  almost  imperceptible.  Post  mortem. — There  may 
be  an  odour  of  prussic  acid  about  the  body,  which  is  very 
livid.  The  fingers  are  clenched,  the  jaws  firmly  closed,  and 
there  is  froth  at  the  mouth  ;  the  eyes  are  fixed  and  glistening, 
and  the  pupils  are  dilated.  The  stomach  may  be  a  little 
reddened.    The  blood  is  very  dark. 

Treatment. — Wash  out  the  stomach  immediately.  If 
emetics  are  available  large  doses  must  be  given  very  promptly, 
for  every  moment  is  important.  Give  ether  or  brandy  and 
J5  gr.  of  atropine  subcutaneously.  Use  inhalations  of  am- 
monia and  artificial  respiration. 

oiiUsiDura. 

Gluside.  Benzoyl-sulphonimide.  C,.H,pCO,SO.,NH. 
Synonyms. — Gluousimide,  Saccharin. 

°«H<sS>H- 

Source. — It  is  derived  from  toluene  C0H3,CH81  a  deriva- 
tive of  coal  tar,  by  a  complicated  process. 

Characters. — A  light,  white,  minute  crystalline  powder. 
Its  solution  has  an  intensely  sweet  taste ;  1  of  saccharin  is  equal 
to  300  of  cane  sugar.  Solubility— 1  in  400  of  cold  water  ; 
1  in  24  of  boiling  water ;  1  in  500  of  chloroform ;  1  in  25  of 
alcohol  (90  percent.) ;  1  in  48  of  glycerin.  It  unites  with  alkaline 
hydrates  and  carbonates,  evolving  from  the  latter  carbonic  acid 
gas,  and  yielding  soluble  saccharin,  which  has  lost  none  of  its 
sweetness,  and  is  very  soluble  in  water. 

Impurities.— Commercial  saccharin  is  not  a  pure  or 
uniform  product ;  it  often  contains  less  than  50  per  cent,  of 
actual  glusidum. 

Dose,  I  to  2  gr. 

Action  and  Therapeutics. 
Glusidum  is  an  antiseptic,  but  is  not  used  as 
such.    It  is  employed  as  a  sweetening  agent  when 
from  any  cause,  as  diabetes,  sugar  cannot  be  taken. 
It  may  be  given  as  tablets  or  with  sodium  car- 
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bonate  to  form  soluble  saccharin.  Elixir  Glusidi 
(B.  P.  C.)— containing  glusidum  24  gr.,  sodium  bi- 
carbonate 12  gr.,  alcohol  (90  per  cent.)  1  fl.  dr., 
distilled  water  7  fl.  dr. — is  excellent  for  covering  the 
taste  of  nauseous  medicines.  Usually  20  rfl,  are  re- 
quired for  a  four-ounce  mixture. 

PARAFFIrVFM  L.IQUIDUM. 

Liquid  Paraffin. 

Source. — Obtained  from  petroleum  after  the  more  volatile 
portions  have  been  removed  by  distillation. 

Characters. — A  colourless,  odourless,  tasteless  clear  oily 
liquid.    Sp.  gr.  0-885  to  0-890. 

PARAFFIfVUIfl  DFRUIV. 

Hard  Paraffin. 

Source. — Obtained  by  distillation  from  shale  and  separa- 
tion of  the  liquid  oils  by  cooling,  pressure,  and  purification. 

.  Characters. — A  semi-transparent,  colourless,  crystalline, 
inodorous,  tasteless  solid,  slightly  greasy  to  the  touch. 
Melts  at  110°  to  145°  P.,  burns  with  a  bright  flame.  Sp.  gr. 
0-82  to  0-94.  Solubility. — Freely  in  ether  and  chloroform ; 
slightly  in  alcohol ;  not  at  all  in  water.  It  is  a  mixture  of 
several  of  the  harder  members  of  the  paraffin  series. 

PARAFF1NUM  MOLL.E. 

Soft  Paraffin.    Synonym. — Vaseline. 

Source. — Usually  obtained  by  purifying  the  less  volatile 
portions  of  petroleum. 

Characters. — A  white  or  yellowish,  translucent,  soft  and 
greasy  semi-solid  mixture  of  the  soft  members  of  the  paraffin 
series  of  hydrocarbons,  free  from  acidity,  alkalinity,  or  any 
unpleasant  odour  or  flavour.  Melts  at  95°  to  102°  P.  In- 
soluble in  water. 

Preparation. 

Unguentum  Paraffini. — Hard  Paraffin,  3  ; 
Soft  Paraffin,  7.  When  paraffin  ointment  is  the  basis 
of  white  ointments,  it  should  be  made  from  white 
soft  paraffin  ;  when  it  is  the  basis  of  coloured  ointments 
it  should  be  made  from  yellow  soft  paraffin.  In  order 
to  meet  the  exigencies  of  climate  and  temperature  the 
proportion  of  hard  and  soft  paraffin  may  be  varied. 
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Uses. 

As  paraffins  cannot  become  rancid,  or  irritate  the 
skin,  and  as  they  are  not  acted  upon  by  acids  or 
alkalies,  or  by  powerful  oxidizing  agents  (e.g.  chromic 
acid),  they  form  a  very  good  basis  for  many  oint- 
ments ;  but  as  they  are  absorbed  with  difficulty,  they 
are  not  a  suitable  vehicle  for  the  absorption  of  drugs 
by  the  skin.  Therefore  paraffin  ointment  should 
only  be  used  as  a  basis  when  it  is  desired  that  the 
ointment  shall  protect  sores  or  wounds. 

BENZOL. 

A  mixture  of  homologous  hydrocarbons  obtained  from 
light  coal-tar  oil.  It  contains  about  70  per  cent,  of  benzene, 
C6H6,  and  20  to  30  per  cent,  toluene,  CliH5,CH3. 

Chaeacteks. — A  colourless  volatile  liquid  free  from  opal- 
escence, with  strong  characteristic  odour.  Sp.  gr.  0-88  to  0-888. 

Used  to  make  Liquor  Caoutchouc  and  Charta  Sinapis. 

Action  and  Therapeutics. 

One  free  application  will  destroy  pediculi  capitis 
and  pediculi  pubis. 

Purified  benzol  (dose,  5  to  20  n\)  on  sugar,  or  sus- 
pended in  mucilage,  has  been  given  for  winter  cough 
and  for  whooping-cough. 

CARBONIC  BISUJLPHIDUM. 

Carbon  Bisulphide.  CS2. 

Source  May  be  prepared  by  combining  carbon  and 

sulphur  at  a  high  temperature. 

Characters. — Clear,  colourless,  highly  refractive  liquid, 
with  characteristic  odour.  Sp.  gr.  1-268  to  1-269.  Very 
slightly  soluble  in  water,  but  soluble  in  alcohol,  ether,  chloro- 
form, fixed  and  volatile  oils. 

Uses. 

Used  to  make  Liquor  Caoutchouc  and  Pilula 
Phosphori. 
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Section  I. — PHAEMACOPCEIAL  SUBSTANCES  DEEIVED 
FEOM  THE  VEGETABLE  KINGDOM. 

The  drugs  comprehended  in  this  section  may  be  arranged  in 
many  ways,  but  there  are  objections  to  each.  Inasmuch  as 
the  medical  student  has  to  be  well  acquainted  with  the  actions  of 
these  drugs  in  health  and  disease,  those  which  act  similarly  will 
be  grouped  together.  In  the  Appendix  a  list  of  these  drugs, 
arranged  according  to  their  Natural  Orders,  will  be  found. 

GROUP  I. 

Drugs  acting  chiefly  on  the  Nervous  System. 

These  may  be  classified  as  follows. 
Class  I.— Acting  on  the  cerebrum. 

a.  Cerebral  depressants  or  soporifics ; 

Opium.  Hops. 

b.  Cerebral  excitants : 

{Belladonna.    ]  Also  act  on  nerve  end- 
Stramonium.  L  ings  in  glands  and  in- 
Hyoscyamus.  J  voluntary  muscle. 
Duboisine. 
Cannabis  Indica. 
Caffeine. 
Guarana. 

Class  II. — Acting  on  the  spinal  cord. 

a.  Exciting  the  anterior  cornua.  Strychnine. 

b.  Depressing  the  anterior  cornua.    Calabar  bean, 
Gelsemium. 

Class  III. — Acting  on  the  nerves. 

a.  Depressing  the  motor  nerves.    Conium,  Nicotine. 

b.  Depressing  the  sensory  nerves.  Cocaine. 

c.  Stimulating  the  secretory  nerves.  Jaborandi. 

d.  Depressing  the  motor  end  plates.  Curare. 
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Class  I.  -Vegetable  Drugs  acting  chiefly  on  the 
Cerebrum. 

POPPY  CAPSULES. 

Papaveris  Capsular— The  nearly  ripe,  dried 
fruit  of  Papaver  sommferum,  the  white  poppy  (Nat.  Ord. 
Papavcracea). 

Charactebs.— Globular,  2  to  3  in.  in  diameter.  Crowned 
by  stellately  arranged  stigmas.  Yellowish  brown  with  blackish 
spots.  Internally  a  number  of  thin,  brittle,  parietal  placentas, 
with  many  loose,  small,  reniform,  whitish,  slate-coloured,  or 
nearly  black  seeds.    Inodorous,  slightly  bitter. 

Composition. — A  little  opium  in  the  capsules,  and  some 
oil  in  the  seeds. 

Action  and  Uses. 

A  warm  decoction  is  used  locally  as  an  anodyne 
fomentation.  Preparations  of  poppy  capsules  are 
unsuitable  for  internal  use,  as  the  amount  of  opium 
they  contain  is  small  and  uncertain. 

OPIUM. 

Opium. — The  juice  obtained  by  incision  into  the  unripe 
capsules  of  Papaver  somniferum,  the  white  poppy  (Nat.  Ord. 
Papaveracece),  inspissated  by  spontaneous  evaporation.  Any 
suitable  variety  of  opium  may  be  used  to  obtain  the  liquid  extract 
and  the  tincture  of  their  respective  alkaloidal  strengths,  pro- 
vided that  when  dry  it  contains  not  less  than  7"5  per  cent,  of 
anhydrous  morphine  ;  but  otherwise  the  preparations  of  opium 
must  be  made  from  opium  of  such  a  strength  that  when  dried 
and  powdered  it  shall  yield  from  9-5  to  10-5  per  cent,  of  mor- 
phine. Opium  containing  more  morphine  may  be  diluted  to 
that  strength  by  the  addition  of  opium  containing  between  7  and 
10  per  cent,  of  morphine  or  by  milk  sugar. 

Chaeactees. — Asia  Minor  opium  {Synonyms. — Smyrna, 
Turkey,  and  Levant  opium)  is  the  variety  most  frequently 
seen.  Bounded,  irregular,  or  flattened  masses,  commonly 
from  8  oz.  to  2  lbs.  in  weight,  usually  covered  with  por- 
tions of  poppy  leaves,  and  scattered  over  with  reddish-brown 
chaffy  fruits  of  a  species  of  Rumex.  When  fresh  it  is 
plastic,  moist,  coarsely  granular,  reddish  or  chestnut-brown, 
but  becoming  harder  by  keeping,  and  darkening  to  blackish 
brown.    Odour  strong,  peculiar,  narcotic.    Taste  nauseously 
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bitter.  A  fluid  preparation  reddens  litmus  paper,  owing  to  the 
presence  of  meconic  acid. 

Varieties.— In  addition  to  Asia  Minor  opium  the  following 
are  met  with  in  commerce,  (a)  Constantinople  opium,  small 
lenticular  masses,  |  to  £  lb.  in  weight,  and  enclosed  in  a  poppy 
leaf,  but  without  the  Bimex  seeds.  Sometimes  the  terms 
Turkey  and  Levant  opium  include  this,  (b)  Egyptian  opium. 
Flat,  more  or  less  circular  cakes,  two  or  three  inches  in  dia- 
meter, reddish  hue  internally,  covered  with  a  leaf  externally. 
Persian,  Indian,  English,  French,  and  German  opiums  are 
rarely  met  with  in  England. 

Composition. — (1)  Alkaloids. — At  least  eighteen  in  num- 
ber. Most  are  combined  with  meconic  acid,  some  with  sul- 
phuric acid,  and  some  are  free.  Some  morphine  salts  and 
codeine  and  its  phosphate  are  official.  Morphine,  codeine, 
narcotine,  and  thebaine  are  important.  The  following  are 
the  alkaloids  existing  in  opium  : 

Morphine  (up  to  12  per  cent.).  Cryptopine. 

Codeine  (up  to  -6  per  cent.).  Hydroctarnine. 

Thebaine  (up  to  -3  per  cent.).  Laudanine. 

Narcotine  (also  called  Anarcotine).  Laudanosine. 

Narceine.  Meconidine. 

Papaverine.  Bhoeadine. 

Pseudo-morphine.  Codamine. 

Protopine.  Gnoscopine. 

Oxynarcotine.  Lanthoptine. 

(2)  Neutral  bodies. — Two  in  number  : 
Meeonin.  Meconiasin. 

(3)  Organic  acids. — Two  in  number : 

Meconic  acid.  Thebolactic  acid. 

(4)  Water,  16  per  cent. 

(5)  Mucilage,  resin,  albumen,  glucose,  fats,  essential  oil, 
caoutchouc,  odorous  substances,  and  salts  of  ammonium, 
calcium,  and  magnesium. 

The  following  analysis  shows  how  specimens  vary. 
Two  specimens  yielded : 

Morphine  per  cent.       Anarcotine  per  cent. 
Patna  opium  3-98  6-36 

Smyrna  opium       8-27  1-94 

Impurities — Water,  stones,  fruits,  leaves,  starch,  &c 
100  gr.  dried  at  212°  F.  should  yield  9-5  to  10-5  <rr.  of 
morphine.  ° 
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Incompatibles.— Perchloride  of  iron  gives  a  deep  red 
colour  (due  to  meconic  acid).  Salts  of  zinc,  copper,  and  arsenic, 
silver  nitrate,  acetate  and  subacetate  of  lead,  give  precipitates 
of  meconates,  sulphates,  and  colouring  matters.  All  tannin- 
containing  preparations  precipitate  codeine  tannate.  Fixed 
alkalies,  their  carbonates,  and  ammonia  precipitate  morphine 
and  narcotine.  The  small  amount  of  glucose  in  opium  may 
cause  it  to  explode  when  made  into  a  pill  with  nitrate  of  silver. 

Dose,  ^  to  2  gr. 

Preparations. 

1.  Emplastrum  Opii.— Powdered  opium,  1;  resin 
plaster,  9.  Strength  of  opium.— I  in  10.  (Very  little 
used.) 

2.  Extractum  Opii.— Sliced  opium,  distilled 
water.  Strength  of  opium.—  2  in  1.  Standardized  to 
contain  20  per  cent,  of  morphine.  (To  obtain  the 
correct  strength,  stronger  and  weaker  extracts  may  be 
mixed,  or  stronger  diluted  with  water  or  sugar  of  milk.) 

Dose,  |  to  1  gr. 

3.  Extractum  Opii  Liquidum.— Extract  of 
opium,  f ;  water,  16;  alcohol  (90  per  cent.),  4.  Strength 
of  opium — 1  in  13J  (1  gr.  in  15  v\).  Standardized  to 
contain  0'75  per  cent,  of  morphine.  (Official  imitation 
of  Liquor  Opii  Sedativus  or  Battley's  Sedative  Solu- 
tion.) 

Dose,  5  to  30  m. 

4.  Pilula  Plumbi  cum  Opio. — Powdered  opium, 
1 ;  lead  acetate,  6  ;  syrup  of  glucose,  §.  Strength  of 
opium. — 1  in  8. 

Dose,  2  to  4  gr. 

5.  Filula     Saponis     Composita  Powdered 

opium,  1 ;  hard  soap,  3  ;  syrup  of  glucose,  1.  Strength 
of  opium. — 1  in  5.    (Often  wrongly  called  Pilula  Opii.) 

Dose,  2  to  4  gr. 

6.  Pulvis  Cretse  Aromaticus  cum  Opio. — 

Powderedopium,l;  aromatic  chalk  powder,  39.  Strength 
of  opi/wm. — 1  in  40. 

Dose,  10  to  40  gr. 

7.  Pulvis  Ipecacuanhas  Compositus.  Syn- 
onym.— Dover's  powder.  Powdered  opium,  1 ;  ipecacu- 
anha, 1 ;  potassium  sulphate,  8.  Strength  of  opium.  — 
1  in  10. 

Dose,  5  to  15  gr. 
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8.  Pilula  Ipecacuanhee  cum  Scilla. — Cora- 
pound  ipecacuanha  powder,  3  ;  squill,  1 ;  ammouiacum, 
1 ;  syrup  of  glucose,  q.  s.    Strength  of  opium. — 1  in  20. 

Dose,  4  to  8  gr. 

9.  Pulvis  Kino  Compositus.  —  Powdered 
opium,  1 ;  kino,  15  ;  cinnamon,  4.  Strength  of  opium. — 
1  in  20. 

Dose,  5  to  20  gr. 

10.  Pulvis  Opii  Compositus.  —  Powdered 
opium,  3 ;  black  pepper,  4  ;  ginger,  10  ;  caraway,  12  ; 
tragacanth,  1.    Strength  of  opium. — 1  in  10. 

Dose,  2  to  10  gr. 

11.  Suppositoria  Plumbi  Composita. — Pow- 
dered opium,  1;  lead  acetate,  3  ;  oil  of  theobroma,  11. 
Strength  of  opium. — 1  gr.  in  each. 

12.  Tinctura  Opii.  Synonym.  —  Laudanum. 
Powdered  opium,  3  oz. ;  alcohol  (90  per  cent.),  and 
water,  equal  parts.  Standardized  to  contain  0'75  per 
cent,  of  anhydrous  morphine.  Strength  of  opium.-  - 
On  the  average  32-8  grains  (containing  10  per  cent, 
morphine)  in  1  fl.  oz.,  that  is,  1  in  13|  (1  gr.  in  15  in.). 

A  preparation  of  opium  called  Nepenthe  is  the 
same  strength  as  Tinctura  Opii.  Sydenham's  laudanum 
is  a  tincture  of  opium  flavoured  with  saffron.  Acetum 
Opii  Crocatum  (black  drop)  is  four  times  as  strong 
as  Tinctura  Opii. 

Dose,  5  to  15  m.  for  repeated,  20  to  30  m.  for 
single  administration. 

13.  Linimentum  Opii.— Tincture  of  opium  and 
soap  liniment,  equal  parts.  Strength  of  opium.— 1  in  27. 

14.  Tinctura  Camphorse  Composita.  Syn- 
onym.— Paregoric.  Tincture  of  opium,  585  in. ;  benzoic 
acid,  40  gr. ;  camphor,  30  gr.  ;  oil  of  anise,  30  m  : 
alcohol  (60  per  cent.)  to  make  20  fl.  oz.  Strength  of 
opium.-2  gr.  (containing  10  per  cent,  morphine)  in 
1  fl.  oz. :  that  is,  1  in  219  (1  gr.  in  240  in.) 

Dose,  a  to  1  fl.  dr. 

15.  Tinctura  Opii  Ammoniata.  Synonym.— 
bcotch  paregoric.    Dissolve  benzoic  acid,  180  gr  and 
oil  of  anise,  1  fl.  dr.,  in  alcohol  (90  per  cent.),  12  fi  oz 
Add  tincture  of  opium,  3  fl.  oz.,  solution  of  ammo- 
ma,  4  fl.  oz.,  and  alcohol  (90  per  cent.)  to  make 
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1  pint.    Strength  of  opium. — 5  gr.  (containing  10  per 
cent,  morphine)  in  1  fl.  oz.,  or  1  in  88  (1  gr.  in  96  m.). 
Dose,  ^  to  1  fl.  dr. 

16.  Unguentum  Gallse  cum  Opio.— Powdered 
opium,  lh  ;  ointment  of  galls,  92|.  Strength  of  opmm. 
— 1  in  13*. 
It  will  be  noticed  that — 

From  Extractum  Opii  there  is  prepared  Extractum  Opii 
Liquidum. 

From  Pulvis  Ipecacuanha  Compositus  there  is  prepared 
Pilula  Ipecacuanha  cum  Scilla. 

From  Tinctura  Opii  there  are  prepared  Linimentum 
Opii,  Tinctura  Camphorte  Composita,  and  Tinctura  Opii  Am- 
moniata. 

The  following  list,  in  which  the  doses  are  arranged  ap- 
proximately according  to  those  given  in  the  Pharmacopoeia, 
may  assist  the  student. 

Strength  of  Opium.  Name.        Approximate  Dose. 

1  in    |  Ext.  Opii       .  .    £— 1  gr. 

1  in  5  Pil.  Saponis  Co.  \  „  , 

1  in  8  Pil.  Plumbi  c  Opio  J  b 

1  in  10  Pulv.  Opii  Co.  "1  2_,0 

1  in  20  Pil.  Ipecac,  c  Scilla         J  b 

1  in  10  Pulv.  Ipecac.  Co.  . 

Iinl3^  Tinct.  Opii  |5-20gr. 

1  in  14  Ext.  Opii  Liq.  f    or  m 

1  in  20  Pulv.  Kino  Co.  ' 


1  in  40  Pulv.  Cret.  Aromat  6  O.      10—40  gr. 

j  30—60  m 


1  in  88  Tinct.  Opii  Amnion. 

1  in  219  Tinct.  Camph.  Co. 

1  gr.  in  each  Suppositoria  Plumbi  Co. 

1  in  10  Emplast.  Opii 

1  in  Y6\  Ung.  Gallte  c  Opio 

1  in  27  Linimentum  Opii 

Morphiuse  Hydrochloriduiii.  —  Morphine 
Hydrochloride.    C„H10N03,HC1,3H20.    Called  hydrochlorate 

of  morphine,  B.  P.  1885.  A  t 

Source.— The  hydrochloride  of  an  alkaloid  obtained  from 

opium. 


OPIUM 


339 


Characters.— White  acicular,  silky  prisms  or  a  white 
powder  of  minute  cubical  crystals.  Solubility. — 1  in  24  of 
water  ;  1  in  50  of  alcohol  (90  per  cent.) ;  1  in  8  of  glycerin. 

^compatibles. — Salts  of  lead,  iron,  copper,  mercury,  and 
zinc  ;  alkaline  earths  ;  lime  water  ;  Liquor  Arsenicalis ;  all 
substances  containing  tannin. 

Dose,  5  to  |  gr. 

Preparations. 

1.  Liquor     Morphinse      Hydrochloric!!.  — 

Morphine  Hydrochloride,  17^  gr. ;  dilute  hydrochloric 
acid,  38  ta ;  alcohol  (90  per  cent.),  1  fl.  oz. ;  water,  to 
make  4  fl.  oz.  Strength. — 1  per  cent,  or  1  gr.  in  110  in, 
or  about  4|  gr.  of  the  hydrochloride  to  1  fl.  oz. 
Dose,  10  to  60  m. 

2.  Suppositoria  Morphinse. —  Morphine  Hydro- 
chloride, \  gr. ;  oil  of  theobroma,  14^  gr.  Strength. — 
1  in  60  (j  gr.  in  each). 

3.  Tinctura  Chloroformi  et  Morphinse  Com- 
posita.  -  See  p.  279.    Strength. — ^  gr.  in  io  „^ 

Dose,  5  to  15  m. 

4.  Trochiscus  Morphinse.  —  Morphine  Hydro- 
chloride, gL  gr.  ;  with  tolu  basis.  Strength. — gr. 
in  each. 

5.  Trochiscus  Morphinse  et  Ipecacuanhae. — 

Morphine  Hydrochloride,  gx5  gr. ;  ipecacuanha,  Jg  gr. ; 
with  a  tolu  basis.    Strength.—^  S1'- ln  each. 


TYIorpliiiice  Acetas.— Morphine  Acetate.  0,-H,,, 
NOa,C2H,02,3H20.  The  use  of  the  acetate  is  diminishing,  as 
it  is  unstable,  losing  acetic  acid  on  exposure  to  air. 

Source.— Morphine  is  dissolved  in  acetic  acid  and  water, 
and  the  neutral  solution  is  evaporated. 

Characters.— A  white  crystalline  or  amorphous  powder. 
Solubility.— 1  in  2\  of  water.  Many  specimens  arenot  so  soluble 
as  this.  1  in  100  of  alcohol  (90  per  cent.) ;  1  in  5  of  glycerin. 

Incompatibles. — As  morphine  hydrochloride. 

Dose,  £  to  \  gr. 

z  2 
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Preparation. 

Liquor  Morphinse  Acetatis.— Morphine  Ace- 
tate, 17|  gr. ;  dilute  acetic  acid,  38  in. ;  alcohol  (90  per 
cent.),  lfi.  oz.;  distilled  water,  to  make  4rl.oz.  Strength. 
—  1  per  cent,  or  1  gr.  in  110  m,  or  about  4|  gr.  of  the 
acetate  to  1  fi.  oz. 

Dose,  10  to  60  m. 

Morphinse  Tartras— Morphine  Tartrate  (C,,H,„ 
N0iI)2,01H6O0)3H2O. 

Sodece. — May  be  obtained  by  the  combination  of  mor- 
phine and  tartaric  acid. 

Chaeactees. — A  white  powder  consisting  of  tufts  of 
minute  acicular  crystals.  Solubility. — 1  in  11  of  cold  water, 
not  in  alcohol. 

Incompatible. — As  morphine  hydrochloride. 

Dose,  gto  j  gr. 

Preparations. 

1.  Injectio  Morphinse  Hypodermica.— Dis- 
solve 50  gr.  of  morphine  tartrate  in  1100  m.  of  boiled, 
cooled  water.  Strength. — 22  rry  contain  1  gr.,  that 
is  5  per  cent,  of  morphine  tartrate. 

The  morphine  strength  of  this  is  slightly  less  than 
half  that  of  B.  P.  1885. 

Dose,  2  to  5  m,  subcutaneously. 

2.  Liquor  Morphinse  Tartratis.  —  Morphine 
Tartrate,  17|  gr. ;  alcohol  (90  per  cent.),  1  fl.  oz. ;  water, 
3  fl.  oz.  Strength. —  1  percent.,  or  1  gr.  in  110  )n_,  or  about 
4^  gr.  of  the  tartrate  to  1  fl.  oz. 

Dose,  10  to  60  m. 

Action. 

The  action  and  uses  of  opium  in  man  are  due 
almost  entirely  to  its  morphine,  and  therefore  they 
may  be  studied  together.    For  Codeine  see  p.  352. 

External. — Opium  probably  has  no  action  when 
applied  to  the  unbroken  skin,  but  it  has  been  said 
to  be  slightly  anodyne.  It  can  be  absorbed  from 
and  relieve  the  pain  of  raw  surfaces. 

Internal. — Alimentary  canal. — As  far  as  we  know 
opium  diminishes  all  the  secretions  of  the  body 
except  the  sweat.  The  mouth  consequently  becomes 
dry,  and  the  patient  feels  thirsty,  but  after  a  small 
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dose  not  markedly  so.  This  effect  is  partly  due  to 
the  direct  action  of  the  opium  on  the  mouth,  but  to 
a  less  extent  to  its  influence  exerted  after  it  has  been 
absorbed.  In  the  stomach  and  intestine,  by  the  same 
double  action,  the  secretion  of  the  gastric  and  intes- 
tinal juices  is  diminished.  The  drug  also  paralyses 
the  peristaltic  movements  of  the  stomach  and  intes- 
tines. This  is  due  to  its  action  on  the  nervous  or 
muscular  structures  in  the  wall  of  the  intestine  itself. 
The  result  of  the  diminution  of  secretion  and  peri- 
stalsis is  that  opium  appeases  hunger,  often  causes 
indigestion,  almost  always  gives  rise  to  constipation, 
and  if  vomiting  or  diarrhoea  is  present  it  may  prevent 
it.  These  actions  are  also  in  part  due  to  its  general 
sedative  influence  on  the  nervous  system.  If  pain 
exists  in  the  abdomen  or  elsewhere  opium  is  a 
powerful  anodyne.  Most  of  it  is  absorbed,  but  rather 
slowly.  If  injected  subcutaneously  it  is  excreted  into 
the  stomach  and  bowels.  With  some  persons  it  causes 
vomiting,  often  most  marked  many  hours  after  the 
drug  has  been  taken.  Whether  the  biliary  and  pan- 
creatic secretions  are  diminished  is  not  known.  Much 
of  the  morphine  taken  is  excreted  in  the  faeces. 

Blood—  Morphine  for  the  most  part  circulates 
in  the  blood  as  such,  and  is  excreted  almost  entirely 
by  the  intestinal  mucous  membrane,  and  very 
slightly  by  the  kidneys,  but  a  small  part  of  it  is  de- 
stroyed in  the  body,  probably  in  the  liver ;  if  mor- 
phine is  taken  habitually,  the  amount  so  destroyed 
gradually  increases,  and  this  explains  why  some 
persons  can  take  such  large  quantities.  The  fate  of 
the  other  alkaloids  is  not  known,  nor  are  we  aware 
of  any  direct  action  of  any  of  the  constituents  of 
opium  on  the  blood  itself. 

Circulation.— -In  an  ordinary  healthy  man  small 
doses  of  opium  hardly  affect  the  heart  or  vessels, 
but  with  those  who  are  ill  morphine  often  makes 
the  pulse  slow.     Patients  rarely  die  from  the 
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direct  effect  of  opium  on  the  heart  and  its  nervous 
apparatus,  this  being  much  less  important  than  the 
influence  on  respiration,  and  some  of  the  cardiac 
depression  may  be  secondary  to  asphyxia. 

The  vaso-motor  centres  are  slightly  depressed  by 
moderate  doses,  hence  the  vessels,  particularly  those 
of  the  skin,  dilate  ;  with  large  doses  the  depression  is 
considerable. 

Respiration. — Opium  is  a  direct  poison  to  the 
respiratory  centre.  Breathing  therefore  becomes 
slow,  less  air  is  taken  in  at  each  inspiration,  and 
death  takes  place  from  asphyxia.  The  secretion  of 
bronchial  mucus  is  decreased. 

Nervous  system. — Brain. — The  higher  faculties 
are  at  first  excited  by  small  doses.  In  a  few  per- 
sons there  is  no  incoordination  in  this  excitement. 
The  intellectual  power  and  mental  vigour  are  in- 
creased, and  therefore  the  drug  is  taken  by  some 
people  to  enable  them  to  do  their  mental  work. 
Usually,  however,  the  excitation  does  not  affect  the 
mind  evenly  ;  generally  the  imagination  is  powerfully 
and  pleasantly  excited,  much  more  so  than  the 
faculties  of  reason  and  judgment,  which  are  a  little 
dulled.  The  expression  on  the  face  is  one  of  happi- 
ness and  comfort,  and  this  corresponds  with  the 
condition  of  mind,  which  is  in  a  state  of  peace,  calm, 
and  happiness.  This  is  soon  succeeded  by  sleep,  which 
is  accompanied  by  pleasant  dreams,  generally  of  an 
impossible  nature.  With  some  persons,  however,  the 
sleep  is  quite  dreamless.  This,  which  is  the  beginning 
of  the  depression  of  the  highest  centres,  is  soon 
followed  by  depression  of  the  others,  the  higher 
being  influenced  before  the  lower,  so  that  soon  the 
sleeper  does  not  respond  to  any  sound,  light,  or 
cutaneous  stimulation,  nor  does  he  feel  pain.  It  is 
this  last  fact  that  makes  the  drug  so  invaluable, 
especially  as  the|  quantity  of  morphine  necessary  to 
relieve  pain  is  often  insufficient  to  cause  much 
general  depression.    If  a  large  or  even  moderate 
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amount  is  given,  generally  there  is  no  primary 
excitement,  and  then  the  first  symptom  that  opium 
has  been  taken  is  drowsiness.  On  waking  from  sleep 
induced  by  opium  some  persons  feel  quite  well,  but 
usually  there  is  a  little  languor,  headache,  and 
nausea.  Opium  eaters  take  it  for  its  stimulant 
effect.  It  is  given  medicinally  as  a  hypnotic  and 
anodyne.  The  pupil  is  contracted;  this  is  due  to 
the  effect  of  the  drug  on  the  pupillary  centre  in  the 
floor  of  the  aqueduct  of  Sylvius.  In  man,  just  as 
the  stimulation  of  the  intellectual  centres  is  brief, 
so  is  that  of  the  cerebral  motor  centres — in  fact,  it 
is  often  difficult  to  detect  any  evidence  of  it.  Their 
subsequent  depression  is  never  so  marked  as  that  of 
the  intellectual  faculties ;  for  although  there  is 
languor  and  muscular  weakness,  and  the  patient 
always  lies  down,  yet  he  can  be  walked  about  if  he 
is  supported.  Vomiting  is  occasionally  caused  by 
transient  irritation  of  the  vomiting  centre,  but  soon 
this  is  depressed,  and  therefore  emetics  do  not  act 
well  in  cases  of  opium  poisoning. 

The  motor  cells  of  the  spinal  cord  are  at  first 
slightly  stimulated,  and  consequently  reflex  excita- 
bility is  exaggerated;  but  they  are  soon  depressed, 
and  it  is  difficult  to  obtain  reflex  movements. 

The  excitability  of  motor  and  sensory  nerves  is 
unaltered  except  that  in  the  later  stages  of  opium 
poisoning  by  enormous  doses  it  is  depressed,  that  of 
the  sensory  before  the  motor.  The  muscles  remain 
irritable  to  the  last. 

Opium,  in  its  action  on  the  nervous  system, 
illustrates  the  common  fact  that  functions  at  first- 
stimulated  by  a  drug  are  usually  subsequently  para- 
lysed by  it  (see  p.  101)  ;  and  it  affords  an  excellent 
example  of  the  law  of  dissolution,  for  higher  func- 
tions, such  as  the  intellectual  and  imaginative,  are 
first  affected  ;  motion  is  then  disordered ;  next  the 
pupillary  centre,  and  then  the  medullary  centres  for 
respiration  and  cardiac  action  are  implicated.  The 
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spinal  cord  is  influenced  to  a  less  degree,  the  nerves 
very  slightly,  and  the  muscles  not  at  all. 

In  man  the  peculiarities  of  the  action  of  mor- 
phine are  the  slightness  of  the  stage  of  stimulation, 
its  predominating  influence  on  the  higher  mental 
functions,  and  the  slight  affection  of  the  motor  and 
the  vaso-motor  centres,  the  cord,  the  nerves,  and 
the  muscles.  In  frogs  morphine  produces  violent 
convulsions,  because  its  predominating  action  is  to 
stimulate  the  spinal  cord.  Birds  are"  only  affected 
by  large  doses,  which  produce  coma.  Mammals  are 
for  the  most  part  affected  in  the  same  way  as  man, 
except  that  the  first  or  excitement  stage  is  more 
marked  ;  hence  with  many  mammals,  especially  cats, 
morphine  is  a  violent  convulsant ;  dogs  and  rabbits 
require  large  doses  to  produce  symptoms. 

Kidneys. —  Sometimes  opium  slightly  increases, 
sometimes  it  slightly  decreases,  the  urinary  flow.  As 
already  stated,  morphine  is  decomposed  in  the  body, 
for  oxydimorphine  has  been  found  in  the  urine  of 
those  taking  morphine. 

Skin. — Opium  is  a  mild  diaphoretic.  It  may 
cause  itching. 

Metabolism. — If  the  person  taking  it  has  glycos- 
uria, the  amount  of  sugar  he  passes  in  the  urine 
is  usually  diminished.  General  metabolism  is  slightly 
decreased  also,  for  the  amounts  of  nitrogen  and 
carbonic  acid  excreted  and  oxygen  absorbed  are 
lessened. 

Temperature. — Large  doses  depress  this,  probably 
from  the  effect  of  the  drug  on  the  thermogenetic 
nerve  centres. 

Persistent  use  of  large  doses  decreases  the  secre- 
tion of  milk  and  the  menstrual  discharge.  Morphine 
is  excreted  by  the  milk,  and  so  may  affect  the  child. 

Peculiarities. — There  are  few  drugs  which  have 
such  different  effects  upon  different  people.  The 
above  description  states  the  manner  in  which  most 
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human  beings  are  affected  by  opium,  but  in  some  the 
stage  of  excitation  is  very  evident,  so  that  they  become 
delirious  and  cannot  sleep.  In  others,  vomiting  and 
indigestion  are  very  marked.  Some  of  these  pecu- 
liarities are  due,  no  doubt,  to  the  varying  composi- 
tion of  opium.  Children  are  easily  poisoned  by  it, 
and  therefore  only  small  doses  should  be  adminis- 
tered to  them  ;  women  are  more  readily  affected 
than  men.  Persons  who  take  it  habitually  soon 
tolerate  enormous  quantities.  It  may  produce  an 
erythematous  eruption  on  the  skin. 

Differences  in  action  between  opium  and  mor- 
phine.— (1)  Morphine,  being  more  readily  absorbed, 
acts  more  quickly.  It  is  especially  suited  for  sub- 
cutaneous injection  ;  given  in  this  way  it  acts  very 
rapidly.  (2)  Opium  is  more  liable  to  upset  the 
digestion  and  to  cause  constipation,  but  this  last  fact 
often  makes  it  the  more  valuable  in  many  abdomi- 
nal diseases.  (3)  Opium  is  the  better  diaphoretic. 
(4)  Morphine  is  more  certain  in  its  action  as  an  ano- 
dyne and  soporific ;  possibly  this  is  because  of  the 
other  powerful  alkaloids  in  opium.  (5)  Opium  is 
stated  to  act  more  powerfully  in  reducing  the  amount 
of  sugar  present  in  the  urine  in  glycosuria. 

Therapeutics. 

External — Hot  fomentations  or  poultices  sprin- 
kled with  laudanum  are  often  applied  to  painful 
parts,  but  probably  it  is  the  heat  and  not  the  opium 
which  relieves  the  pain.  Linimentum  Opii  rubbed 
into  the  skin  diminishes  the  pain  of  chronic  rheu- 
matism and  myalgia ;  probably  in  this  case  the  friction 
is  more  efficacious  than  the  opium.  Locally  applied 
to  sores  and  ulcers,  it  may  soothe  the  pain  due  to 
them.  The  ointment  of  galls  and  opium  will  often 
relieve  the  pain  of  piles  and  anal  fissures,  especially 
if  a  mild  laxative  is  given  by  the  mouth. 
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Internal. — Stomach. — Morphine  is  of  great  ser- 
vice for  the  pain  of  gastric  ulcer,  cancer,  or  even  for 
simple  painful  dyspepsia.  One  of  the  official  solutions 
of  morphine  (15  in.  doses)  is  preferable  to  opium,  as 
that  may  aggravate  the  indigestion.  They  are  fre- 
quently combined  with  preparations  of  bismuth,  and 
taken  immediately  before  or  after  meals.  Many 
forms  of  vomiting  are  relieved  by  morphine,  because 
it  decreases  pain,  peristalsis,  and  excessive  secretion. 

Intestines. — Opium  is  invaluable  for  stopping 
many  varieties  of  diarrhoea.  If  they  will  yield  to 
any  treatment,  opium  is  most  likely  to  be  successful. 
Intestinal  colic,  being  due  to  irregular  excessive  peri- 
staltic action,  is  generally  relieved  by  opium — and, 
indeed,  so  is  abdominal  pain  of  all  sorts.  If  in  acute 
inflammatory  conditions  of  the  peritoneum,  as  appen- 
dicitis or  general  peritonitis,  no  operation  is  antici- 
pated, full  doses  of  opium  must  be  given,  the  object 
being  so  to  paralyse  the  intestinal  movements  as  to 
prevent  the  peritoneal  surfaces  rubbing  against  each 
other.  It  is  much  used  after  operations  or  wounds 
in  the  abdomen.  Opium  is  preferable  to  morphine 
for  abdominal  cases  ;  if  they  are  severe  it  must  be 
boldly  pushed,  the  patient  being  kept  just  drowsy  with 
slightly  contracted  pupils,  and  it  often  does  not  matter 
if  the  bowels  are  not  open  for  a  week  or  even  more. 
It  should  be  given  sparingly  if  an  abdominal  operation 
is  impending,  for  it  masks  the  symptoms. 

Heart. — Much  skill  is  required  to  give  opium 
properly  in  heart  disease.  The  hypodermic  injection 
of  morphine  is,  on  the  whole,  to  be  preferred  to  opium. 
The  great  indication  for  it  is  when  cardiac  pain  and 
distress  keep  the  patient  awake.  Often  it  acts  like 
a  charm,  a  quiet  refreshing  sleep  being  the  result  of 
a  single  injection.  No  doubt  it  is  a  cardiac  depres- 
sant, but  we  have  to  set  against  this  the  exhaustion 
of  pain  and  insomnia.  Still,  if  the  patient  is  very 
ill,  these  two  factors  must  be  carefully  balanced,  It 
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likewise  often  relieves  the  pain  of  aneurysm  and 
intrathoracic  growths.  Its  depressant  effect  may 
be  to  some  extent  counterbalanced  by  combining 
belladonna  with  it. 

Vessels—  Opium  is  a  good  haemostatic.  It  is 
probably  efficient  after  absorption,  but  its  great 
value  is  in  gastric  and  intestinal  hemorrhage,  when 
it  acts  partly  by  stopping  peristaltic  movements.  An 
excellent  form  in  which  to  give  it  is  the  Pilula  Plumbi 
cum  Opio.  It  is  also  very  useful  in  haemoptysis,  for 
it  acts  as  a  haemostatic  and  relieves  the  cough. 

Bespiration. — It  will  be  remembered  that  opium 
depresses  the  respiratory  centre ;  therefore  it,  by 
diminishing  the  activity  of  the  centre  for  the  reflex 
act  of  coughing,  will  often  alleviate  this  distressing 
symptom,  but  it  is  only  justifiable  to  give  it  when 
the  irritation  which  reflexly  sets  up  a  cough  is 
irremovable,  as  in  intra-thoracic  growth  or  aneurysm, 
or  when  there  is  little  or  no  lividity  and  yet  the  cough 
is  violent,  as  is  often  the  case  in  pleurisy,  and  to  a 
less  extent  in  phthisis.  The  liability  to  lividity  and 
asphyxia  in  many  diseases  attended  with  cough  must 
never  be  forgotten.  Thus  opium  is  quite  inadmissible 
in  the  last  stages  of  bronchitis  and  pneumonia,  and, 
as  a  rule,  in  even  the  earlier  stages  of  bronchitis 
other  means  of  relieving  the  cough  should  be  tried 
first ;  and  if  opium  is  given,  it  must  be  administered 
with  caution  and  judgment.  But  in  pneumonia  with- 
out lividity  it  is  very  useful,  lessening  cough  and  pain 
and  promoting  sleep.  A  "  linctus  opiatus,"  a  favourite 
remedy,  is  often  given  at  night  when  a  cough 
keeps  the  patient  awake.  It  may  consist  of  tinc- 
ture of  opium,  2  m ;  dilute  sulphuric  acid,  2  m ; 
treacle,  30  v\;  water  to  1  fl.  dr.  The  object  of  the 
treacle  is  to  soothe  the  pharynx  locally.  Opium  must 
also  be  given  cautiously  for  asthma,  as  there  is  hi 
this  disease  a  great  liability  to  the  growth  of  a  per- 
manent opium  habit.    An  insufflation  of  i  gr.  of 
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acetate  of  morphine  with  5  gr.  of  starch  is  of  great 
use  when  blown  on  to  a  larynx  painful  from  organic 
disease.  A  grain  of  boric  acid  or  a  grain  of  iodoform 
is  often  added  to  each  insufflation. 

_  Nervous  system—Brain. — It  is  in  its  action  on 
this  organ  that  the  marvellous  value  of  opium  is  seen, 
its  great  function  being  to  relieve  pain  and  to  pro- 
duce sleep  when  that  is  prevented  by  pain.  For 
these  purposes  it  is  best  given  hypodermically  as 
morphine,  for  that  acts  more  quickly,  more  certainly, 
and  is  less  liable  to  produce  indigestion  and  excite- 
ment than  opium.  Many  like  to  inject  a  solution 
containing  ^  gr.  of  atropine  sulphate  to  each  \  gr. 
of  morphine  salt,  for  by  so  doing  the  liability  of 
morphine  to  upset  the  stomach  and  bowels  is 
diminished,  and  its  efficacy  as  an  anodyne  is  not 
sensibly  lessened.  It  would  be  a  long  list  to  give 
all  the  diseases  the  pain  of  which  can  be  relieved  by 
morphine ;  cancer  and  fractures  are  typical  instances. 
Morphine  is  very  valuable  for  the  insomnia  of  acute 
diseases ;  but  it  should  never  be  prescribed  for 
habitual  sleeplessness,  for  fear  the  patient  should 
contract  the  habit  of  opium  taking — unless  the  disease 
causing  the  insomnia  is  incurable  and  will  not  last 
long,  when  the  use  of  opium  is  quite  justified.  It 
should  be  given  cautiously  in  gout,  for  that  is  often 
accompanied  by  granular  kidneys ;  and  not  for  hysteria, 
as  often  it  does  not  relieve  hysterical  pains,  and  an 
opium  habit  may  be  formed.  It  is  especially  useful  in 
renal  and  biliary  colic,  and  for  the  after-pains  of  a  con- 
finement. In  these  cases  it  relieves  the  pain  partly 
from  its  power  as  an  anodyne,  and  also  because  by  its 
paralysing  effect  on  unstriped  muscle  it  relaxes  the 
muscular  contraction.  This  property  also  makes  it 
valuable  in  some  cases  of  spasmodic  stricture  of  the 
urethra.  It  may  be  given  as  a  sedative  in  delirium 
tremens  and  some  forms  of  mania,  but  often  such 
large  doses  are  required  that  its  use  is  not  justifiable. 
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Patients  suffering  great  pain  can  take  enormous  doses 
without  any  symptoms  of  poisoning. 

Spinal  cord. — Its  use  for  the  pains  of  locomotor 
ataxy  and  for  convulsive  diseases  is  to  be  deprecated, 
as  the  morphia  habit  is  easily  formed. 

Kidneys. — It  should  always  be  remembered  that 
morphine  is  excreted  with  great  difficulty  if  the 
kidneys  are  diseased.  There  are  several  cases  re- 
corded in  which  persons  suffering  from  Bright's 
disease  have  been  killed  by  quite  small  doses  of 
opium.  But  it  often  so  markedly  relieves  uraemic 
dyspnoea,  uraemic  insomnia,  the  cardiac  dyspnoea 
which  may  complicate  Bright's  disease,  and  even 
uraemic  convulsions,  that  it  may  be  justifiable  to 
inject  %  of  a  grain  of  a  salt  of  morphine  subcuta- 
neously  into  a  patient  suffering  from  one  of  these 
conditions  and  run  the  slight  risk  there  is  of 
poisoning  him.  But  it  is  clear  that  this  treatment 
must  be  adopted  very  cautiously. 

Skin. — Combined  with  ipecacuanha  as  Dover's 
powder,  opium  is  commonly  given  as  a  mild  diapho- 
retic in  cases  of  slight  inflammatory  disorder,  such  as 
a  common  cold. 

Metabolism—  Opium  is  administered  to  persons 
suffering  from  diabetes,  and  the  amount  of  sugar 
in  the  urine  certainly  diminishes  and  the  patient's 
general  health  improves.  Opium  can,  in  the  opinion 
of  many,  control  all  varieties  of  inflammation  j  there- 
fore it  is  given  for  a  cold  in  the  head,  for  cystitis, 
pleurisy,  &c.  Occasionally  persons  taking  opium 
suffer  from  retention  of  urine.  We  have  indicated 
the  occasions  on  which  opium  and  morphine  are 
respectively  preferable. 

Toxicology. 

Acute  poisoning.— There  may  be  slight  preliminary  excita- 
bility, but  soon  drowsiness  sets  in ;  this  is  followed  by  incapacity 
for  exertion,  sleep,  and  finally  deep  coma.  The  pupils  are 
minutely  contracted.    At  first  the  patient  can  be  roused  but 
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soon  no  stimulation  will  do  this.  Eeflex  action  is  abolished. 
The  skin  is  cold,  the  face  and  lips  are  livid,  and  towards  the* 
end  bathed  in  sweat.  The  pulse  is  weak  and  slow.  The  respi- 
ration becomes  slower  and  more  irregular,  at  last  it  is  stertorous, 
and  the  patient  dies  from  asphyxia. 

Diagnosis  of  poisoning  by  opium.— (1)  From  alcoholic 
poisoning.— Often  very  difficult,  especially  if,  as  commonly 
happens,  the  man  poisoned  with  opium  has  taken  alcohol  or 
had  it  given  him.  The  pupils  are  more  contracted  in  opium 
poisoning.  The  patient  is  more  easily  roused  in  alcohol 
poisoning.  Examine  the  urine  for  morphine  and  alcohol. 
Get  a  careful  history.  (2)  From  cerebral  luBmorrhage.—li 
this  is  in  the  pons  Varolii  the  pupils  may  be  very  contracted 
and  the  diagnosis  difficult,  but  look  carefully  for  local  para- 
lyses. Usually  cerebral  haemorrhage  takes  place  into  the 
internal  capsule,  and  then  the  face  and  the  limbs  on  the  oppo- 
site side  are  paralysed.  If  the  hemorrhage  is  a  smallone,  and 
especially  if  it  is  in  the  pons,  the  temperature  may  be  raised ; 
if  it  is  a  very  large  one  the  temperature  falls  for  the  first 
few  hours,  but  may  rise  subsequently.  If  the  pupils  are 
unequal  the  case  is  one  of  cerebral  hemorrhage.  (3)  From 
carbolic  acid  poisoning,  in  which  there  may  be  coma  and 
contracted  pupils.  The  acid  produces  white  patches  in  the 
mouth,  and  the  odour  is  characteristic.  (4)  From  chloroform 
and  ether  poisoning  by  the  odour  of  the  breath  and  of  the 
vomited  matters.  (5)  From  urcemia  by  the  signs  of  Bright's 
disease,  especially  albuminuria.  (6)  From  diabetic  coma  by 
the  smell  of  the  breath  and  the  glycosuria.  (7)  From  the 
comatose  stage  of  an  epileptic  fit  by  the  history,  the  dilata- 
tion of  the  pupils,  and  the  fact  that  the  lividity  does  not 
deepen.  (8)  From  the  same  stage  of  a  fit  in  general  para- 
lysis of  the  insane  and  other  nervous  diseases  by  the  same 
symptoms. 

Post  mortem. — The  appearances  after  death  from  opium 
poisoning  are  those  always  found  after  fatal  asphyxia. 

Treatment. — Wash  out  the  stomach  at  half-hour  intervals 
with  Liquor  Potassii  Permanganatis  (which  decomposes  mor- 
phine) diluted  with  three  times  the  quantity  of  warm  water, 
leaving  about  5  fl.  oz.  in  the  stomach.  Give  prompt  emetics 
(p.  136),  as  apomorphine  subcutaneously.  Always  rouse  the 
patient  by  walking  him  about,  flapping  him  with  a  towel, 
pinching  him,  applying  the  faradic  current,  and  putting  am- 
monia to  the  nose  ;  a  pint  of  strong  coffee  should  be  injected 
into  the  rectum,  ^  gr-  atropine  sulphate  given  subcu- 
taneously, or  30  in.  "of  tincture  of  belladonna  by  the  mouth 
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repeated  every  quarter  of  an  hour.  If  the  breathing  is  very 
difficult,  artificial  respiration  should  be  employed.  Oxygen  or 
amyl  nitrite  inhalations  may  be  used.  The  treatment  must  be 
kept  up  for  several  hours  if  necessary. 

Chronic  Morphine  poisoning. — As  many  persons  ad- 
minister the  drug  subcutaneously  to  themselves,  chronic 
poisoning  is  very  common.  The  symptoms  are  that  the 
patient  loses  all  sense  of  right  and  wrong,  he  will  lie  and 
thieve  in  the  most  degrading  way,  especially  if  his  desire 
is  to  obtain  the  drug,  and  absolutely  no  statement  that  he 
makes  can  be  trusted.  He  neglects  his  work,  and  lets  his 
business  go  to  ruin.  He  wastes  and  becomes  anremic,  he 
suffers  from  loss  of  appetite,  indigestion,  dry  mouth,  sluggish 
bowels,  and  a  foul  tongue.  The  nails  are  brittle,  the  skin 
dry,  the  hair  turns  grey  early,  and  falls  out.  There  is  sexual 
impotence,  no  erections  take  place,  no  semen  is  secreted, 
there  is  amenorrhcea,  and  the  flow  of  milk  is  stopped,  but 
there  is  polyuria.  The  pupils  are  small,  and  loss  of  muscular 
power,  slight  ataxy  and  tremor  are  present  in  severe  cases. 
The  arm  is  scarred  with  marks  of  the  syringe,  and  20  grains 
of  morphine  a  day  may  be  taken. 

The  patient  must  be  isolated  and  carefully  watched  to  see 
that  he  gets  no  morphine  (he  often  eludes  or  bribes  his  nurse) ; 
it  should  be  diminished  gradually,  so  that  at  the  end  of  a  fort- 
night he  is  taking  none.  If  it  is  stopped  suddenly  there  may 
be  serious  collapse  and  wild  delirium.  Relapses  are  very 
common,  and  a  complete  cure  after  a  relapse  is  very  rare. 

Antagonism. 

Atropine. — Atropine  (alkaloid  of  belladonna)  is  an  anti- 
dote to  morphine,  because  it  powerfully  stimulates  the  re- 
spiratory centre.  It  also  stimulates  the  cerebral  convolutions 
and  intestinal  peristalsis,  both  depressed  by  morphine.  It 
appears  to  be  antagonistic  to  opium  in  other  particulars, 
but  is  not  really  so.  Thus,  although  it  prevents  perspiration 
and  dilates  the  pupil,  these  effects  are  due  to  action  on  the 
peripheral  nerve  terminations,  while  morphine  produces  con- 
trary results  by  acting  on  the  central  nervous  system.  Still 
it  has  been  found  that  some  of  the  undesirable  effects  that 
may  follow  the  subcutaneous  injection  of  morphine,  such  as 
indigestion,  constipation,  and  cardiac  depression,  may  be  avoided 
^  Iso  to  too  8r-  °f  atropine  sulphate  is  injected  at  the  same 
time. 

Codeina.— Codeine.  Methylmorphine.  C„H,„(CH,i 
N03,H20.  "   18V  31 


852 


MATERIA  MEDICA 


Source. — An  alkaloid  obtained  from  opium  or  morphine. 

Characters.— Nearly  colourless  trimetric  crystals.  Solu- 
bility.—1  in  80  of  cold  water,  1  in  24  of  boiling  water,  1  in  2 
of  alcohol  (90  per  cent.),  1  in  2  of  chloroform. 

Dose,  -j  to  2  gr. 


Phosphate. 
Solubility. 


Codeinse     Phosphas.  —  Codeine 
(C1;H,8(CH3)N03,H3P04)2,3H20. 

Characters.— White  crystals,  slightly  bitter. 
—1  in  4  of  water. 

Dose,  |  to  2  gr. 

Preparation. 

Syrupus  Codeinse.    Strength  £  gr.  of  codeine 

phosphate  in  each  fluid  drachm. 
Dose,     to  2  fl.  dr. 


Action  and  Therapeutics. 

It  may  produce  tremors  because  it  excites  the 
cord  more,  and  depresses  the  higher  faculties  and 
respiratory  centre  less,  than  morphine,  and  in  man 
its  physiological  action  is  in  all  respects  much  less 
than  that  of  morphine.  It  often  relieves  the  hacking 
cough  of  phthisis,  and  for  this  the  official  syrup  of 
the  phosphate  is  very  useful.  It  is  also  used  for 
cases  of  ovarian  pain,  and  to  diminish  the  glycosuria 
in  diabetes  ;  but  it  is  doubtful  whether  it  does 
this  more  effectually  than  opium.  For  diabetes  it 
is  usually  given  as  a  pill.  The  phosphate  has  the 
advantage  of  being  much  more  soluble  than  codeine. 

Thebaine  (Not  official)  produces  powerful  convulsions  by 
its  action  on  the  cord.  Its  subsequent  depressant  action  is 
very  slight. 

Anarcotine  (Not  official).  This  is  also  known  as  Narcotine, 
which  is  a  bad  name,  for  the  drug  does  not  cause  sleep.  It  is 
of  use  in  ague,  and  it  is  the  chief  constituent  of  Indian  opium. 

Apomoi'phina;  Hydrocliloridum.—  Apomor- 
phine  Hydrochloride.  CI7H,;N02,HC1.  It  is  the  same  as  the 
Hydrochlorate  of  Apomorphine,  B.  P.  1885. 

Source.— It  is  the  hydrochloride  of  an  alkaloid  obtained 
by  heating  morphine  hydrochloride  or  codeine  hydrochloride 
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in  sealed  tubes  with  hydrochloric  acid.  The  morphine  loses 
one  molecule  of  water,  thus  :  C,7H,,,N03  =  CnH„N02  +  U.fi. 

Characters. — Small  greyish-white,  shining  needles,  turn- 
ing green  on  exposure  to  light  and  air ;  faintly  acid.  Sola- 
bility. — 1  in  50  of  water,  1  in  50  of  alcohol  (90  per  cent.). 

Dose,  i  to  i  gr.  hypodermically,  ^  to  J  gr.  by  the 
mouth. 

Preparation. 
Injectio     Apomorpliinse    Hypodermica.  — 

Apomorphine  Hydrochloride,  1  gr. ;  diluted  hydro- 
chloric acid,  1  m  ;  distilled  water,  110  m.  Strength. — 
1  per  cent,  or  1  gr.  in  110  rn..  Must  be  freshly  prepared, 
as  it  does  not  keep. 

Dose,  5  to  10  in.  hypodermically. 

Action. 

External. — None. 

Internal.— Gastro-intestinal  tract. — Apomorphine 
is  the  most  powerful  emetic  we  possess.  It  does  not 
act  locally  on  the  stomach,  but  solely  on  the  vomiting 
centre  in  the  medulla.  It  is,  therefore,  an  indirect 
emetic.  This  is  shown  by  the  fact  that  when  the 
drug  is  injected  subcutaneously  it  produces  violent 
vomiting  if  the  vessels  are  so  tied  that  none  can 
reach  the  stomach,  but  not  if  they  are  so  tied  that 
it  cannot  reach  the  medulla. 

Circulation. —  Therapeutic  doses  have  no  effect 
beyond  the  depressing  action  which  may  be  attributed 
to  the  vomiting.  Large  doses  cause  a  rise  in  the 
rate  of  the  pulse,  probably  from  stimulation  of  the 
accelerator  nerves,  and  with  fatal  doses  the  pulse- 
rate  falls,  because  the  drug  directly  paralyses  the 
cardiac  muscle. 

Bespiration. — This  is  at  first  stimulated  by  the 
act  of  vomiting.  The  effect  of  poisonous  doses  is 
doubtful ;  probably  they  depress  respiration.  If  the 
bronchial  secretion  is  thick  and  viscid  it  is  rendered 
more  fluid  by  apomorphine. 

Nervous  system. — The  first  result  of  toxic  doses  is 
to  cause  delirium.  Finally  there  is  paralysis  of  the 
motor  nerves,  and  consequently  of  the  muscles. 
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Therapeutics. 

Vomiting  action. — The  advantages  of  ape-morphine 
over  other  emetics  are  that  it  is  certain,  prompt,  and 
powerful ;  it  can  be  given  when  emetics  introduced 
directly  into  the  stomach  would  not  act,  and  it  does 
not  irritate  the  stomach.  It  is  largely  used  in  cases 
of  poisoning.  It  is  usually  given  hypodermically. 
As  the  pharrnacopoeial  injection  will  not  keep,  it  is 
advisable  to  use  gelatin  discs  of  apomorphine  hydro- 
chloride, which  can  be  dissolved  as  required. 

Expectorant  action—  It  is,  when  given  by  the 
mouth,  a  valuable  expectorant  for  chronic  bronchitis 
when  we  wish  to  diminish  the  viscidity  of  the  ex- 
pectoration. It  may  advantageously  be  combined 
with  terebene  suspended  in  mucilage,  but  the  mixture 
is  very  nasty.  The  Syrupus  Apomorphine  Hydro- 
chloridi  (B.  P.  C),  strength  gr.  to  1  fluid  drachm, 
dose  \  to  1  fluid  drachm,  is  a  good  preparation.  The 
drug  may  also  be  given  as  a  lozenge. 

Heroin.— (Not  official.) 

An  artificial  alkaloid — diacetyl  morphine — formed  from 
morphine  by  substituting  acetyl  for  its  two  hydroxyls. 
Dose  of  the  hydrochloride,  ^  to  i  gr. 

Action  and  Therapeutics. 
Heroin  is  used  to  allay  cough,  especially  inces- 
sant cough,  without  much  expectoration,  and  for 
this  purpose  it  is  one  of  the  best  drugs  we  possess. 
A  good  formula  is  heroin  ^  gr.,  with  a  drachm  of 
each  of  syrup  of  codeine  and  syrup  of  Virginia  prune, 
and  another  which  is  very  pleasant  contains  terpin 
hydrate  \  gr.,  heroin  hydrochloride  TV  gr.  to  one 
drachm  of  the  syrup  of  Virginia  prune.  It  is  known 
as  Elixir  Terperoin.  Heroin  is  perhaps  most  used  in 
phthisis  and  asthma.  It  does  not  often  produce  the 
headache  and  other  disagreeable  effects  which  may 
follow  morphine.  A  twelfth  of  a  grain  dissolved  in 
water  can  be  given  every  two  hours  by  the  mouth, 
or  less  subcutaneously.    It  prolongs  inspiration,  in- 
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creases  the  depth  of  respiration,  and  depresses  the 
respiratory  centre  ;  large  doses  may  produce  danger- 
ous depression,  and  in  some  animals  heroin  induces 
convulsions.  Dionin  or  ethyl  morphine,  usually  met 
with  as  a  hydrochloride,  has  the  same  action  as 
heroin,  but  is  less  powerful,  and  occupies  an  inter- 
mediate position  between  heroin  and  codein.  All 
three  depress  the  respiratory  centre  less  than  morphine. 

Cotarninc  Hydrochloride.  C,2HI1N0.1C1.  Syno- 
nym.— Stypticin. 

This  is  prepared  from  opium.  It  occurs  as  primrose- 
coloured  crystals,  very  soluble  in  water  and  alcohol.  It  is 
allied  to  hydrastinine,  being  methoxyl-hydrastinine. 

Dose,  j  to  5  gv.,  internally  or  hypodermicnlly. 

It  is  used  to  check  haemorrhage,  especially  uterine. 
Stypticin  wool,  gauze,  bougies,  and  ointment  are  employed 
locally. 

RED  POPPY  PETALS. 

Rhreados  Petala — Bed  Poppy  Petals.  The  fresh 
petals  of  Papaver  rhceas  (Nat.  Ord.  Papavcracea). 

Characters.— Scarlet,  with  a  smell  of  opium  and  a  bitter 
taste. 

Composition.— Red  colouring  matter,  40  per  cent.  This 
consists  of  papaveric  and  rhoeadic  acids.  It  is  soluble  in  water. 
The  petals  contain  no  morphine,  nor  have  they  any  narcotic 
properties. 

Preparation. 

Syrupus  Rhceados.— Petals,  13  oz.  ;  sugar 
36  oz. ;  alcohol  (90  per  cent.),  2J  fl.  oz. ;  water  to  make 
•58  oz.  In  hot  countries  the  proportion  of  alcohol  may 
be  a  little  increased  to  prevent  fermentation 

Dose,  \  to  1  fl.  dr. 

Action  and  Uses. 
Poppy  petals  are  only  used  as  a  colouring  agent. 

HOPS. 

7  fjM^,,U^THops-  The  dried  strobiles  of  Humulus 
pC  (  Gannabinem).    Obtained  from  cultivated 

of  n,?nAnACrRST1Str0bi1^1^  in-  lon8'  rounded,- consisting 

t^iS^^StX™  membranous  stipules  a  1 
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Composition. — The  chief  constituents  are— (1)  Lupulin,  a 
liquid  alkaloid.  (2)  Lupulinic  acid,  11  per  cent.,  a  bitter  crystal- 
line principle.  (3)  Valerol,  1  per  cent.,  an  aromatic  volatile 
oil  giving  the  odour.  (4)  Besin.  (5)  Tannin.  (6)  A  sesqui- 
terpene, C15H21. 

Preparations. 

1.  Infusum  Lupuli. — 1  in  20  of  boiling  water. 
Dose,  1  to  2  fl.  oz. 

2.  Tinctura  Lupuli.— Hops,  1 ;  alcohol  (60  per 
cent.),  5.  Macerate. 

Dose,  |  to  1  fl.  dr. 

LiUpHlimmi.— Lupulin.  The  glands  obtained  from 
the  strobiles  of  Humulus  luptUus. 

Characters. — A  granular,  bright,  bitter,  brownish-yellow 
powder,  smelling  of  hops,  which  when  magnified  is  seen  to  con- 
sist of  minute  glands,  the  cuticle  of  which  is  raised  by  secreted 
oil. 

Dose,  2  to  5  gv. 

Action. 

The  volatile  oil  is  stomachic  and  carminative  like 
other  volatile  oils.  The  bitter  principle  aids  the 
stomachic  influence.  Hops  are  decidedly  soporific. 
Probably  it  is  the  volatile  oil  that  produces  this  effect. 

Thebapeutics. 
The  pharmacopceial  preparations  of  hop  are  not 
much  used,  but  good  beer,  because  of  the  hops  con- 
tained in  it,  is  often  given  with  meals  to  those  whose 
digestion  is  feeble  after  a  long  illness,  or  from  any 
other  cause.  Many  people  find  the  soporific  influence 
of  beer  very  well  marked. 

BELLADONNA. 

Belladonna}  Folia.— Belladonna  Leaves.  The 
fresh  leaves,  with  the  branches  to  which  they  are  attached, 
collected  when  the  plant  is  in  flower,  of  Atropa  belladonna. 
Simons-Deadly  nightshade  (Nat.  Orel.  Solanacea). 

CHARACTERS.-Leaves  alternate  below,  in  pairs  of  unequal 
Size  above,  all  shortly  stalked,  from  3  to  8  in  long,  broadly 
ovate,  acute,  entire,  smooth.  The  expressed  juice  or  an 
^fusion,  dropped  into  the  eye,  dilates  the  pupil.  Eesemblmg 
beUadonna  leaves.- -Stramonium  leaves,  more  wrinkled; 
hyoscyamus  leaves,  hairy. 
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Composition.— The  chief  constituents  are— (1)  Atropine 
(see  p.  358),  in  minute  amounts.  (2)  Hyoscy  amine, _  0-1  to  0-6 
per  cent.,  another  alkaloid,  isomeric  with  and  having  a  very 
similar  action  to  atropine.  It  is  the  same  as  daturine  (see 
p.  3(58). 

Preparations. 

1.  Extractum  Belladonnse  Viride.—  A  green 
extract. 

Dose,  \  to  1  gr. 

2.  Succus  Belladonnse.— Juice,  3 ;  alcohol  (!J0 
per  cent.),  1. 

Dose,  5  to  15  m. 

Belladonna:  Radix.—  Belladonna  Boot.  The  root 
of  Atropa  belladonna,  collected  in  the  autumn  and  dried. 

CnAitACTEiis.— Cylindrical  branched  pieces  entire  or  longi- 
tudinally split,  6  to  12  in.  long,  |  to  f  in.  thick.  Externally 
pale  greyish  brown,  wrinkled  longitudinally.  Fracture 
short.  Internally  the  root  is  white  and  starchy,  with  no  very 
evident  radiate  appearance.  Resembling  belladonna  root. — 
Pyrethrum  root,  which  is  unbranched,  and  has  a  burning  taste 
and  a  radiate  fractured  surface.    Scammony  root  is  larger. 

Composition. — As  of  the  leaves.  Usually  contains  0'4  to 
0-5  per  cent,  of  alkaloids,  chiefly  hyoscyamine. 

Preparations. 

1.  Extraction  Belladonnse  Liquidum. — Pre- 
pared by  repeated  percolation  with  alcohol  and  water. 
Standardized  to  contain  0'75  per  cent,  of  the  alkaloids 
of  the  root. 

2.  Extractum  Belladonnse  Alcoholicum. — 

The  liquid  extract  evaporated  and  diluted  with  sugar 
of  milk.    Strength. — 1-0  per  cent,  of  alkaloids.    It  is 
about    of  the  strength  of  same  preparation,  B.  P.  1885. 
Dose,  J  to  1  gr. 

3.  Emplastrum  Belladonnse.— Liquid  extract, 
4  ;  evaporate  and  add  resin  plaster,  5.  Strength. — 0-5 
per  cent,  of  the  alkaloids. 

4.  Linimentum  Belladonnse.— Liquid  extract, 
10  fl.  oz. ;  alcohol  (90  per  cent.),  7  fl.  oz. ;  camphor, 

1  oz. ;  water,  2  fl.  oz.  Strength.- -0-375  per  cent,  of 
alkaloids. 

5.  Tinctura   Belladonnse.  —  Liquid  extract, 

2  fl.  oz. ;  alcohol  (60  per  cent.).  Mix  to  make  30  fl.  oz. 
Standardized  to  contain  0-05  per  cent,  of  total  alkaloids 
of  the  root.  It  is  about  twice  as  strong  as  in  B.  P.  1885. 

Dose,  5  to  15  m. 
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6.  UngTientum  Belladonnas.— Liquid  extract,  2, 
evaporate  and  add  benzoated  lard,  2  J.  Strength.—  0-6 
per  cent,  of  alkaloids. 

7.  Suppositoria  Belladonna.— Alcoholic  ex- 
tract, 1| gr. ;  oil  of  theobroma,  14  gr.  Strength—  Each 
contains  i  gr.  of  the  alkaloids. 

Atropina.— Atropine.  Synonym.— Atropia.  C^H^NO.,. 

Souece. — An  alkaloid  obtained  from  the  leaves  and  root 
of  the  belladonna  plant,  in  which  very  little  pre-exists,  but 
it  is  formed  in  the  process  of  manufacture  from  its  isomer  hyo- 
scyamine  (see  p.  370),  which  is  the  chief  alkaloid  of  the  plant. 

Characters. — Colourless  acicular  crystals.  Sohibility  

1  in  500  of  cold,  1  in  58  of  boiling  water,  1  in  1  of  chloroform, 
1  in  3  of  alcohol  (90  per  cent.),  1  in  30  of  ether,  1  in  52  of 
glycerin,  and  1  in  15  of  oleic  acid.  It  can  be  decomposed  into 
the  alkaloid  tropine  and  tropic  acid,  and  reconstructed  by  their 
synthesis.  Atropine  consists  of  a  union  of  an  equal  number 
of  molecules  of  lmvohyoscyamine  and  dextrohyoscyamine. 
It  possesses  a  different  melting  point  from  either  of  these. 

Incompatibles. — Caustic  alkalies  decompose  it. 

Dose,  ^  to  ^  gr. 

Preparation. 
Unguentum   Atropine. — Atropine,   10  ;  oleic 
acid,  40  ;  lard,  450. 
Atropina?  Sulphas.  — Atropine  Sulphate.  (C,,H,3- 
NO^ILSCv 

Source.— It  may  be  obtained  by  neutralizing  atropine 
with  diluted  sulphuric  acid. 

Characters. — Nearly  colourless,  crystalline  substance. 
Solubility. — 2  in  1  of  water,  solution  neutral,  1  in  4  of  alcohol 
(90  per  cent.). 

Dose,  gig  to  gr. 

Preparations. 

1.  Lamellae  Atropine.— Discscontaining  in  each, 
atropine  sulphate,       Sr-  5  gelatin  and  glycerin,  i  gr. 

2.  Liquor  Atropines  Sulphatis.  —Atropine  sul- 
phate, 17|  gr. ;  salicylic  acid,  2  gr. ;  distilled  water,  4  fl. 
oz.    Strength.— I  per  cent,  or  1  gr.  of  the  sulphate  in 

110  hi. 

Dose,  |  to  1  m. 

Action. 

The  action  of  belladonna  and  atropine  is  the  same. 
External. — Atropine  placed  by  itself  upon  the 
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unbroken  skin  cannot  be  absorbed,  but  rubbed  in 
with  substances  which  are  absorbed,  such  as  alcohol, 
glycerin,  or  camphor,  or  applied  to  a  broken  sur- 
face, it  paralyses  the  terminations  of  the  sensory 
nerves,  especially  if  pain  is  present.  It  is  thus  a 
local  anaesthetic  and  an  anodyne.  These  are  its 
chief  actions ;  but  to  a  much  less  extent  it  locally 
paralyses  the  terminations  of  the  motor  nerves,  first 
contracts  and  then  dilates  the  vessels,  and  renders 
the  secretions  of  the  skin  less  active. 

Internal. — Gastro-intestinal  tract. — It  will  be 
convenient  to  describe  the  effects  of  belladonna  on 
all  secretions  when  speaking  of  its  action  on  nerves, 
and  we  need  not  mention  here  its  influence  on  the 
muscular  coat  of  the  intestine,  for  that  is  secondary 
to  its  action  on  the  nervous  system. 

Blood. — Atropine  is  quickly  absorbed,  but  does 
not  affect  the  blood.  Its  main  action  is  on  the  nervous 
system,  and  that  must  be  considered  in  detail. 

Secretory  nerves. — The  activity  of  the  peripheral 
terminations  of  all  the  secretory  nerves  in  the  body 
is,  as  far  as  we  know,  depressed.  These  nerves  fall 
under  the  following  headings. 

Mouth.  —  Even  small  doses  of  atropine  make 
the  mouth  dry  from  lack  of  saliva  and  mucus. 
In  health  secretion  of  submaxillary  saliva  always 
follows  stimulation  of  the  chorda  tympani  nerve, 
and,  as  is  well  known,  this  is  due  to  the  fact  that 
this  nerve  is  the  secretory  nerve  for  this  gland,  and 
not  to  any  vascular  dilatation.  If  atropine  be  given 
to  an  animal,  stimulation  of  the  chorda  no  longer 
causes  an  increased  flow  of  saliva,  however  close  to 
the  gland  the  nerve  is  excited,  the  reason  being  that 
atropine  has  paralysed  the  terminations  of  the  chorda 
tympani.  In  the  same  way  the  terminations  of  the 
secretory  nerves  of  the  other  salivary  glands  and  the 
mucous  glands  are  paralysed,  and  hence  the  mouth 
is  dry,  because  normal  impulses  cannot  reach  the 
cells  of  the  glands. 
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Stomach,  liver,  and  intestines. — We  do  not  know 
what  influence  atropine  has  on  the  secretions  of 
these  organs. 

Sweat  glands. — Atropine  paralyses  the  termina- 
tions of  the  nerves  in  the  sudoriparous  glands.  Thus 
it  causes  the  skin  to  become  dry. 

Kidneys. — The  effect  of  atropine  on  the  amount 
of  urine  secreted  is  necessarily  uncertain,  as  the  uri- 
nary flow  depends  so  much  on  the  secretion  of  sweat. 

Bronchial  mucous  membrane. — The  secretion  of 
bronchial  and  tracheal  mucus,  like  that  of  the 
mouth,  is  diminished. 

Mammary  gland. — The  activity  of  the  peripheral 
terminations  of  the  secretory  nerves  in  the  cells  of 
the  mammary  gland  is  inhibited ;  hence  the  flow  of 
milk,  if  any  is  present,  is  arrested,  and  belladonna 
is  called  an  antigalactagogue. 

Sensory  nerves. — It  has  already  been  mentioned 
that  belladonna  rubbed  into  the  skin  depresses  the 
function  of  the  terminations  of  the  sensory  nerves. 
It  does  the  same  when  given  by  the  mouth,  but  its 
action  on  sensory  nerves — that  is  to  say,  its  anaes- 
thetic and  anodyne  action — is  very  inferior  to  that 
on  the  secretory  nerves,  and  is  not  powerful  enough 
for  atropine  to  relieve  pain  when  given  internally. 
It  is  only  used  as  a  local  anodyne. 

Voluntary  muscles  and  their  nerves. — Voluntary 
muscles  are  quite  unaffected  even  by  toxic  doses  of 
atropine ;  towards  the  end  of  a  case  of  belladonna 
poisoning  the  motor  nerves  are  slightly  paralysed. 

Involuntary  muscles  and  their  nerves. — If  atro- 
pine in  small  doses  is  given  to  animals,  it  is  observed 
that  the  bowels  are  relaxed,  and  vomiting  takes  place. 
On  the  other  hand  larger  doses  stop  peristalsis. 
These  results  are  almost  certainly  due  to  paralysis 
of  some  of  the  numerous  nerve  endings  distributed 
to  the  stomach  and  intestines. 

All  involuntary  nerve  terminations,  as  those  of 
the  muscles  of  the  bladder,  ureters,  urethra,  vesiculte 
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seminales,  uterus,  and  vagina,  are  paralysed  like 
those  in  the  intestinal  muscles. 

The  eye  and  its  nerves. — Atropine  acts  only  on 
the  terminations  of  the  nerves  in  the  involuntary 
muscles  of  the  eye.  If  it  be  dropped  into  the  eye 
or  given  by  the  mouth,  the  pupil  dilates  widely,  and 
cannot  be  made  to  contract  by  stimulation  of  the  third 
nerve.  That  this  dilatation  is  not  due  to  any  marked 
action  on  the  muscular  fibres  of  the  iris  themselves 
is  shown  by  the  fact  that  the  atropinized  pupil  will 
contract  if  the  muscle  itself  be  stimulated.  There- 
fore it  must  be  that  the  terminations  of  the  third 
nerve  in  the  iris  are  paralysed.  The  ending  of  this 
nerve  in  the  ciliary  muscle  is  affected  in  the  same 
way,  and  consequently  accommodation  is  paralysed. 
It  is  certain  that  this  mydriasis  and  defective  accom- 
modation is  in  no  part  central,  as  is  the  contraction 
of  the  pupil  produced  by  opium.  So  strong  is  the 
local  action  of  belladonna,  that  if  atropine  be  dropped 
into  the  recently  excised  eye  the  pupil  will  dilate. 
When  the  third  nerve  is  cut  the  pupil  dilates,  and  if 
after  this  atropine  be  dropped  into  the  eye  it  dilates 
still  further.  From  this  and  other  reasons  we  learn 
that  atropine  also  stimulates  the  terminations  of  the 
sympathetic  in  the  iris  ;  but  this  action  is  compara- 
tively slight,  the  chief  is  the  tonus  of  the  radiating 
fibres  causing  dilatation  when  the  circular  are  para- 
lysed. The  intra-ocular  tension  is  increased  by  large 
doses.  There  is,  as  a  result  of  the  paralysis  of  the 
ciliary  muscle,  disturbance  of  vision.  Atropine  does 
not  act  on  the  pupils  of  birds. 

The  heart  and  its  nerves. — The  main  action  of 
atropine  is  to  paralyse  the  terminations  of  the  vagus 
in  the  heart,  and  consequently  the  pulse  is  rendered 
more  rapid,  and  cannot  be  slowed  by  strongly  stimu- 
lating the  vagus.  If  the  rate  of  the  heart  has  been 
lowered  by  muscarin,  which  can  be  shown  to  have  a 
local  stimulating  influence  on  the  terminations  of 
the  vagus  in  the  heart,  the  application  of  atropine 
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renders  the  heart  quick  again,  the  two  drugs  being, 
in  their  effect  on  the  heart,  exactly  antagonistic.  This 
quickening  of  the  pulse  from  inhibition  of  the  vagal 
cardiac  terminal  filaments  is  the  chief  action  of  atro- 
pine on  the  heart,  but  the  following  minor  actions 
must  be  noticed.  The  vagus  centre  and  the  trunk  of 
the  nerve  are  also  depressed,  but  to  a  much  less  extent. 
Before  the  pulse  is  quickened  it  is  occasionally  slowed 
for  a  short  time  by  atropine ;  this  is  probably  owing 
to  a  brief  excitation  of  the  vagus  centre.  Some 
authorities  believe  that  part  of  the  quickening  of  the 
pulse  is  due  to  a  slight  stimulation  of  the  cardiac 
accelerator  nerves,  in  the  same  way  as  we  have 
seen  that  the  sympathetic  fibres  in  the  iris  are 
excited  ;  but  if  the  accelerator  nerves  are  stimulated, 
this  stimulation  is  quite  subsidiary  to  the  important 
paralysis  of  the  vagal  terminations.  Although  the 
pulse  is  quickened  by  belladonna,  its  force  is  not 
diminished.  Toxic  doses  abolish  the  function  of  the 
cardiac  muscle,  and  the  heart  stops  in  diastole. 

Vaso-motor  system  and  its  nerves. —  After  a  con- 
siderable dose  of  belladonna  the  skin  is  flushed,  and 
a  scaiiatiniform  erythematous  rash  may  be  present 
in  belladonna  poisoning.  It  is  thus  obvious  that  such 
a  dose  of  belladonna  relaxes  the  peripheral  vessels. 
The  exact  cause  of  this  has  not  definitely  been  made 
out,  but  it  is  extremely  probable  that  it  is  largely  a 
peripheral  action,  quite  harmonizing  with  the  peri- 
pheral action  we  have  seen  atropine  to  have  on 
the  involuntary  muscles  of  the  intestines,  eye,  and 
heart ;  that  is  to  say,  the  vaso-constrictor  nerve- 
filaments  supplying  the  arterioles  are  paralysed, 
and  consequently  the  vessels  dilate.  The  action 
of  atropine  on  the  medullary  vaso-motor  centre 
is  more  marked  than  that  on  the  cardiac  medul- 
lary centre ;  but  it  is  the  same — the  centre  first 
being  stimulated,  and  then  depressed.  This  primary 
stimulation  is  sufficient  to  overcome  the  tendency 
of  the  peripheral  vessels  to  dilate,  so  that  bella- 
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donna  at  first  contracts  them  ;  and  as  this  stage 
of  contraction  lasts  well  into  the  period  during 
which,  owing  to  paralysis  of  the  vagal  terminations, 
the  heart  is  accelerated,  the  blood-pressure  rises 
considerably ;  subsequently  it  falls,  the  fall  being 
due  to  the  depression  of  the  vaso-rnotor  centre  and 
the  peripheral  action  of  belladonna  on  the  vessels, 
causing  their  wide  dilatation.  Ultimately,  when  the 
heart  itself  is  paralysed,  the  blood-pressure  is  very  low. 
The  spinal  vaso-rnotor  centres  are  acted  on  as  power- 
fully and  in  the  same  way  as  the  medullary  centre. 

Respiration  and  its  nerves.— Here  also  belladonna 
paralyses  peripheral  nerve-filaments,  in  this  case 
tbose  of  the  vagus  in  the  bronchial  tubes.  Both 
the  afferent  and  efferent  pulmonary  vagal  fibres  are 
affected.  The  result  is  that  the  muscular  coat  of 
the  bronchial  tubes  is  relaxed,  and  that  the  secre- 
tions (the  activity  of  the  afferent  fibres  being  de- 
pressed) do  not  irritate  the  nerves  so  much  as  before, 
and  therefore  cough  is  lessened.  It  will  be  remem- 
bered that  the  quantity  of  bronchial  secretion  is 
diminished.  The  medullary  and  spinal  respiratory 
centres  are  influenced  precisely  as  the  vaso-rnotor — 
that  is  to  say,  they  are  first  stimulated,  and  so  the 
respirations  are  quicker  and  deeper,  then  large  doses 
paralyse  them,  and  the  breathing  is  slow  and  shallow. 
The  patient  becomes  asphyxiated,  and  this  contri- 
butes to  the  result  in  a  fatal  case. 

Temperature— -This  is  decidedly  raised  by  toxic 
doses  of  belladonna  (it  may  be  four  degrees  Fahrenheit 
or  more).  This  rise  is  independent  of  the  blood- 
pressure  and  of  the  diminution  of  perspiration.  It  is 
said  that  heat-production  is  greatly  exaggerated.  The 
heat-loss  is  also  increased,  probably  because  the  flush- 
ing of  the  skin  leads  to  a  greater  loss  by  radiation. 

Spinal  cord.— Except  for  the  action  on  the  vaso- 
motor and  respiratory  spinal  centres,  belladonna  has 
little  influence  on  the  spinal  cord  in  man,  but  it  has 
a  well-marked  tetanizing  effect  in  frogs.    It  is  said 
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slightly  to  increase  and  afterwards  dimmish  general 
reflex  excitability. 

Cerebrum. — A  considerable  dose  of  belladonna 
causes  delirium,  showing  that  the  higher  centres  are 
stimulated.  Generally  the  stimulation  takes  place 
incoordinately.  That  it  is  powerful  is  indicated  by  the 
fact  that  in  poisoning  by  belladonna  the  delirium  will 
last  for  a  long  while.  The  subsequent  quietude  is  not 
more  than  the  exhaustion  of  the  cerebrum  from  the 
continued  delirium  will  explain.  Belladonna  rarely, 
if  ever,  produces  genuine  coma.  Other  symptoms 
that  may  be  observed  with  large  doses,  and  which  are 
probably  due  to  disorder  of  the  brain,  are  visions,  stag- 
gering gait,  giddiness,  and  occasionally  convulsions. 

Elimination. — Atropine  is  probably  eliminated 
entirely  by  the  kidney. 

It  will  be  seen  that  the  dominant  action  of  bella- 
donna is  to  depress  the  activity  of  the  terminations  of 
nearly  all  varieties  of  nerves.  In  addition,  it  first 
stimulates  and  then  depresses  the  three  great  medul- 
lary centres,  and  it  is  a  deliriant.  A  summary  of 
its  effects  on  man  will  be  given  under  the  heading 
of  Toxicology. 

Children  may  take  considerable  doses  of  bella- 
donna without  any  symptoms  of  poisoning. 

Pigeons  and  rodents  are  peculiarly  insusceptible 
to  it. 

The  action  of  atropine  on  secretion,  the  heart,  and 
pupil  is  due  to  lsevohyoscyamine,  dextrohyoscyamine 
having  no  action  on  these ;  on  the  other  hand,  the 
action  of  atropine  on  the  spinal  cord  of  frogs  is  due 
to  dextrohyoscyamine. 

Therapeutics. 

External. — Belladonna  is  used  externally  to  re- 
lieve all  sorts  of  pain— for  example,  that  of  neuralgia, 
pleurodynia,  and  chronic  osteo-arthritis.  Chloro- 
formum  Belladonnas,  B.  P.  C.  (the  root  is  extracted 
with  ammonia  and  chloroform),  diluted  with  a  little 
olive  oil,  or  the  liniment  is  excellent  for  these  pur- 
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poses.  A  glycerin  preparation  made  by  rubbing 
green  extract  of  belladonna  1  oz.  with  boiling  water 
2  fl.  dr.,  and  then  adding  gradually  glycerin  3  fl.  oz., 
soothes  the  pain  of  acute  inflammations.  This,  or  the 
plaster,  or  the  ointment,  is  very  efficacious  in  prevent- 
ing the  secretion  of  milk  in  women  who  do  not  for 
any  reason  nurse  their  infants,  but  it  must  be  remem- 
bered that  the  plaster  is  sufficiently  strong  to  produce 
erythema  and  general  toxic  symptoms  in  those 
especially  susceptible.  Pruritus  and  local  sweating 
of  various  parts  of  the  body,  especially  the  feet,  may 
sometimes  be  stopped  by  the  frequent  application  of 
belladonna  liniment.  A  lamella,  or  a  solution  of  the 
same  strength  (atropine  sulphate  4  gr.,  boric  acid 
5  gr.,  water  1  fl.  oz.),  will  dilate  the  pupil  for  ophthal- 
moscopic examination.  Atropine  is  often  used  in 
ophthalmic  practice  to  paralyse  the  movements  of  the 
iris  and  ciliary  muscle,  to  break  down  adhesions, 
and  to  prevent  the  formation  of  contractions  of  the 
iris  (see  Homatropine,  p.  367). 

Internal. — Alimentary  canal. — Atropine  has  oc- 
casionally been  employed  to  check  salivation,  and 
some  use  it  to  overcome  constipation  and  colic.  The 
alcoholic  extract  is  then  given,  and  is  commonly 
combined  with  some  purgative  in  a  pill.  Alcoholic 
extract  of  belladonna  may  be  administered  with 
opium  in  the  form  of  a  pill  to  patients  suffering 
from  appendicitis  or  peritonitis  ;  as  it  is  given  several 
times  a  day,  a  large  amount  is  taken,  and  this,  as 
already  explained,  probably  paralyses  intestinal  move- 
ments, and  so  aids  the  opium. 

Skin.  —  Atropine   sulphate  gr.)  injected 

subcutaneously,  or  one  or  two  minims  of  the  Liquor 
Atropine  Sulphatis  by  the  mouth,  will  sometimes 
arrest  sweating,  and  this  treatment  may  succeed  with 
the  night  sweats  of  phthisis. 

Circulation. — There  are  many  cases  of  heart 
disease  in  which  belladonna  may  advantageously  be 
combined  with  other  drugs.    Whenever  we  wish  to 
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empty  the  ventricle  completely  it  is  useful,  for  it  will 
be  remembered  that  it  increases  the  rapidity  of  the 
heart  without  diminishing  the  force.  But  its  greatest 
value  is  to  remove  cardiac  pain  and  distress,  which  it 
often  does  most  effectually.  It  may  be  conveniently 
applied  as  a  plaster  over  the  cardiac  region,  or  it  may 
be  given  internally,  usually  as  the  tincture. 

Respiration. — As  belladonna  relaxes  the  muscular 
coat  of  the  bronchial  tubes  it  is  of  great  value  in 
spasmodic  affections  of  the  respiratory  passages. 
Thus,  of  all  the  numerous  drugs  that  have  been  given 
for  whooping-cough,  it  is  one  of  the  best.  It  is  also  very 
useful  in  asthma,  and  in  bronchitis  with  asthma-like 
paroxysms ;  in  the  last-named  disease  its  powerful 
stimulation  of  the  respiratory  centre  and  its  capability 
of  diminishing  the  secretion  will,  in  properly  chosen 
cases,  render  it  particularly  valuable.  It  is  generally 
given  as  the  tincture,  and  combined  with  other 
drugs.  A  useful  linctus  contains  tincture  of  bella- 
donna 3  nx,  vinegar  of  squill  5  n\,  syrup  of  tolu 
10  nx,  glycerin  to  1  fl.  dr. 

Genito-urinary  diseases. — Belladonna  is  one  of 
the  favourite  remedies  for  the  nocturnal  inconti- 
nence of  children,  and  it  occasionally  overcomes 
this  trouble  in  adults  when  it  is  not  due  to  organic 
disease.  Its  power  of  relieving  the  spasm  of  in- 
voluntary muscle  is  well  shown  in  the  effectual  man- 
ner in  which  the  very  painful  vesical  spasm  which 
accompanies  calculus,  cystitis,  and  prostatitis  may 
be  benefited  by  it.  It  may  be  given  internally,  or 
applied  as  a  plaster  to  the  perineum. 

Atropine  combined  with  strychnine  has  been 
injected  subcutaneously  to  diminish  the  craving  for 
alcohol.     Atropine  has  also  been  tried  in  many 
nervous  diseases,  but  without  any  good  results. 
Toxicology. 

If  a  person  takes  a  moderate  dose  of  belladonna  he  soon 
experiences  dryness  of  the  mouth  and  throat,  and  as  the  food, 
therefore,  cannot  be  properly  lubricated,  there  is  difficulty  of 
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swallowing  ;  the  pulse  may  at  first  be  a  little  slower  than  usual. 
The  pupil  is  dilated  ;  accommodation  is  defective,  and  vision 
confused.  The  skin  feels  dry.  If  the  dose  has  been  a  large 
one,  these  symptoms  all  come  on  quickly ;  the  conjunctivas  and 
face,  and  perhaps  other  parts  of  the  skin,  are  flushed,  and  the 
rate  of  the  pulse  is  greatly  increased,  it  may  even  be  doubled. 
The  patient  staggers,  feels  giddy,  and  reels  when  he  walks  ;  the 
throat  soon  becomes  very  hot,  the  skin  still  more  flushed,  the 
eyelids  swell,  and  there  may  be  a  uniform  erythematous  rash. 
The  temperature  is  often  raised,  the  respirations  are  slow  and 
deep.  The  pupils  are  very  widely  dilated.  By  this  time  the 
patient  is  quite  delirious.  There  may  be  purging,  but  this  is 
not  common ;  and  sometimes  he  complains  of  a  frequent  desire 
to  micturate,  although  he  is  unable  to  pass  any  urine.  Death 
takes  place  from  cardiac  failure  combined  with  asphyxia.  Post 
mortem.— The  organs  are  all  in  a  state  of  venous  congestion, 
which  is  due  to  the  asphyxia.  If  recovery  takes  place  the 
patient  may  have  no  recollection  of  his  illness. 

_  Treatment.— Give  emetics  (p.  136)  or  wash  out  the  stomach. 
Stimulants  and  pilocarpine  or  morphine  subcutaneously.  Em- 
ploy artificial  respiration  and  hot  bottles  and  give  strong  coffee 
ver  rectum. 

Antagonism. 

The  antagonism  behoeen  atropine  and  morphine  has  already 
been  discussed  (see  p.  351).  It  is  clear  that  as  pilocarpine 
stimulates  the  terminations  of  the  secretory  nerves  in  the 
salivary  and  sweat  glands,  and  also  excites  the  terminations 
of  the  third  nerve  in  the  iris  and  ciliary  muscle,  it  is  a  diapho- 
retic, a  sialogogue,  and  a  myotic,  and  is  in  these  respects  ant- 
agonistic to  atropine.  Physostigmine  also  causes  contraction  of 
the  pupil  and  spasm  of  the  ciliary  muscle  by  stimulation  of  the 
terminations  of  the  third  nerve,  and  it  depresses  the  respiratory 
centre  almost  from  the  beginning.  In  these  points  it  is  an 
antagonist  to  atropine. 

Homatropiiia;  Hydrabromidiim—Homatro- 

pine  Hydrobromide.  C16H,,N03HBr. 

R  pT1hs«^A1^brTicle1WaValled  the  hydrobromate  in  the 
a.  if.  1885  (Addendum,  1890). 

Source  —It  is  the  hydrobromide  of  an  alkaloid  prepared 

tropdnT  tr°Pine-    Homatr°Pine   ^  oxytoluyl 

„f  °^K'\C™-A  white  crystalline  powder  or  aggregation 
of  minute  trimetnc  crystals.  Solubility. -1  in  6  of  water  in 
18  of  alcohol  (90  per  cent.).  '  1  m 

Dose-  ws  to  i  gr. 
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Preparation. 

Lamellae  Homatropinse. — Discs  of  gelatin  and 
glycerin  each  weighing  ^  gr.  and  containing  ^  gr.  of 
homatropine  hydrobromide. 

Action  and  Therapeutics. 

Homatropine  has  an  action  exactly  similar,  as  far 
as  we  know,  to  that  of  atropine.  It  is  only  used  to 
dilate  the  pupil  in  ophthalmic  practice,  the  advantage 
over  atropine  being  that  the  dilatation  produced  by 
homatropine  passes  off  in  a  quarter  of  the  time.  It 
may  be  applied  either  as  a  solution  (4  gr.  of  the 
hydrobromide  to  1  fl.  oz.  of  distilled  water)  or  as  the 
lamella.  Sometimes  a  solution  in  castor  oil  is  used, 
for  it  is  less  likely  to  be  washed  out  by  the  tears,  but 
it  may  be  rather  irritating. 

Euplitlialmine  (Not  official),  a  derivative  of  man- 
delic  acid,  is  used  in  5  or  10  per  cent,  solution  to  dilate  the  pupil. 
It  acts  like  homatropine,  but  the  effects  pass  off  more  rapidly. 

STRAMONIUM. 
Stramonii  Semina.— Stramonium  Seeds.  The  dried 
ripe  seeds  of  Datura  stramonium,  the  thorn-apple  (Nat. 

Ord.  Solanacece). 

Chabactebs.— One-sixth  inch  long,  reniform,  flattened, 
brownish  black,  finely  pitted,  wrinkled.    Taste  bitter. 

Composition  The  chief  constituent  is  hyoscyamme  (O02- 

0-03  per  cent.),  sometimes  called  daturine  (see  p.  357).  It 
exists  as  a  malate.  Usually  a  little  atropine  is  present  and 
the  term  daturine  is  occasionally  applied  to  the  total  alkaloids 

of  stramonium.  , 
Incompatibles.— Caustic    alkalies,   metallic  salts,  ana 

mineral  acids. 

Preparation. 
Extractum  Stramonii.— Alcoholic. 
Dose,  i  to  1  gr. 
Stramonii  Folia.— The  dried  leaves  of  Datura 
stramonium.    Collected  from  plants  in  flower. 

CJhabactebs. — Ovate,  petiolate,  4-6  in.  long  dark  green 
wrinkled,  unequal  at  base,  margin  sinuate  dentate,  and  apex 
Icuminate.    Odour  slightly  narcotic.    Taste  saline  and  bitter. 
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Resembling  stramonium  leaves.— Belladonna  leaves,  less 
wrinkled ;  hyoscyamus  leaves,  hairy. 

Composition— As  of  the  seeds,  but  the  proportion  of 
alkaloids  is  very  inconstant. 

Preparation. 

Tinctura  Stramonii.— Stramonium  leaves,  1; 
alcohol  (45  per  cent.),  5.  Percolate. 
Dose,  5  to  15  m. 

Action. 

The  physiological  action  of  stramonium  is  almost 
the  same  as  that  of  belladonna  ;  the  differences  being 
that  stramonium  relaxes  the  muscular  coat  of  the 
bronchial  tubes  more  powerfully  than  belladonna,  it 
may  cause  the  heart  to  be  a  little  irregular,  and  is 
generally  thought  to  be  more  active  than  bella- 
donna. 

Therapeutics. 
There  is  no  reason  why  stramonium  should 
not  be  employed  for  the  same  purposes  as  bella- 
donna, but  it  is  rarely  used,  except  in  cases  of  asthma 
to  relieve  the  spasm  of  the  bronchial  tubes  For 
this  it  is  very  valuable.    Cigarettes  of  the  leaves 
may  be  smoked,  or  the  drug  may  be  given  internally. 
The  following  powder,  which  gives  off  dense  fumes 
if  burnt,  affords  great  rehef  for  asthma  :-leaves 
of  Datura  Stramonium  and  of   Datura  Tatula 
Cannabis  Indica,  and  Lobelia  Inflata,  all  in  powder' 
and  of  each  6  dr. ;  nitre  in  powder,  1  oz.  ;  eucalyptus 
oi ,  30  m.    Mix  thoroughly.    Himrod's  Bliss 4  and 
other  «  cures  "  for  asthmt  are  of  a  similar  'composition 
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oblong,  pale  green,  glandular-hairy,  particularly  underneath. 
Branches  subcylindrical,  and  also  glandular-hairy.  Odour 
strong,  heavy  when  fresh.  Taste  bitter,  slightly  acrid.  The 
juice  dropped  in  the  eye  dilates  the  pupil. 

Composition. — The  chief  constituents  are — (1)  Hyoscya- 
mine,  C„H23N03,  an  alkaloid.  Characters  :  snow-white  masses 
of  minute  crystals.  Solubility. — 1  in  120  of  water,  freely  in 
alcohol.  It  is  also  contained  in  belladonna,  stramonium,  and 
many  other  plants  of  the  Natural  Order  Solanacea.  It,  like  atro- 
pine, with  which  it  is  isomeric,  consists  of  tropic  acid  and  tropine. 
Lffivohyoscyamine  and  dextrohyoscyamine  both  exist.  There 
is  in  commerce  an  amorphous  impure  hyoscyamine,  which  is  a 
dark  brown  fluid  having  a  disagreeable  odour.  As  it  is  much 
cheaper  than  the  crystalline  alkaloid  it  is  often  used.  Pro- 
bably it  contains  no  hyoscyamine,  but  only  hyoscine.  (2)  Hyo- 
scine.  C1;H2,N04H20.  Characters :  a  white  crystalline  alkaloid. 
It  is  isomeric  with  a  powerful  mydriatic  alkaloid,  atroscine, 
which  consists  of  oscine  and  atropic  acid.   (3)  A  poisonous  oil. 

Incompatibles. — Vegetable  acids,  silver  nitrate,  lead  ace- 
tate, alkalies. 

Preparations. 

1.  Extractum  Hyoscyami  Viride.— A  green 
extract  from  the  fresh  plant. 

Dose,  2  to  8  gr. 

2.  Pilula  Colocynthidis  et  Hyoscyami. — 

Green  extract  of  hyoscyamus,  1 ;   compound  pill  of 
colocynth,  3  (see  Colocynth). 
Dose,  4  to  8  gr. 

3.  Succus  Hyoscyami.— Fresh  juice,  3;  alcohol 
(90  per  cent.),  1. 

Dose,  £  to  1  fl.  dr. 

4.  Tinctura  Hyoscyami.  —  Dried  leaves,  1 ; 
alcohol  (45  per  cent.),  10.  Percolate. 

Dose,  |  to  1  fl.  dr. 

llyosciiise  Hydroforomidum.— Hyoscine  hy- 
drobromide.  C17H„1N01,HBr,3H20.  Synonym.— Scopolamine 
hydrobromide.  The  hydrobromide  of  an  alkaloid  contained 
in  Hyoscyamus  leaves,  different  species  of  Scopola,  and 
possibly  other  solanaceous  plants. 

Chaeacteks.— Colourless,  transparent,  rhombic  crystals, 
slightly  bitter  taste.  Solubility.— I  in  3  cold  water  ;  1  in  13 
alcohol  (90  per  cent.). 

Dose,      to  gr. 

Hyoscyaminse  Sulphas.  —  Hyoscyamine  Sul- 
fate. (C1.H23N03)2H.,S04,2H20.    The  sulphate  of  an  alkaloid 
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contained  in  Hyoscyamus  leaves,  and  possibly  other  solana- 
ceous  plants.    Isomeric  with  atropine  (see  p.  357). 

Chakactehs — A  crystalline,  deliquescent,  odourless,  bitter 
powder.  Solubility.— 2  in  1  water ;  1  in  alcohol  (90  per 
cent.). 

Dose,  ^  to  Ti5  gv. 

Both  hyoscine  and  hyoscyamine  salts  are  usually  given 
subcutaneously.  Convenient  discs  of  both  of  them,  to  be  dis- 
solved before  use,  are  prepared. 


Action. 

That  the  action  of  hyoscyamus  is  almost  identical 
with  that  of  belladonna  and  stramonium  is  not  sur- 
prising when  we  remember  the  close  resemblance  of 
these  drugs  in  alkaloidal  composition.  The  following 
are  the  chief  points  of  difference.    (1)  Hyoscyamus 
contains  hyoscine  in  minute  quantities.    This  is  a 
powerful  cerebral  and  spinal  sedative,  and  there- 
fore  the  excitation   and  delirium  occasioned  by 
belladonna  are  not  so  evident  when  hyoscyamus  is 
given  ;  indeed,  that  may,  owing  to  the  hyoscine  in  it, 
distinctly  depress  the  higher  functions  of  the  brain. 
The  heart  is  not  quite  so  powerfully  affected  by 
hyoscyamus  as  by  belladonna,  for  hyoscine  has  a 
comparatively  feeble  cardiac  influence.    Still  it  is,  of 
course,  affected  by  the  hyoscyamine,  which  acts  like 
atropine.    (2)  Hyoscyamus  increases  the  peristaltic 
contractions  of  the  intestines  more  powerfully  than 
belladonna,  and  at  the  same  time  it  is  more  effi 
cient  in  relieving  the  griping  of  other  purgatives. 
[& )  .Hyoscyamus  has   a  more  markedly  sedative 
action  on  the  urinary  unstriped  muscle  than  bella- 
donna. (4)  Hyoscine  diminishes  intra-ocular  tension  • 
therefore  hyoscyamus  does  not  affect  this  so  much  as 
belladonna. 

Pure  atropine  and  pure  hyoscyamine  have  precisely 
the  same  actions,  but  hyoscyamine  is  twice  as  power- 
ful m  its  action  on  the  nerve-endings  in  the  salivary 
glands,  heart,  and  pupil.  J 
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Therapeutics. 
Hyoscyamus  might  be  used  for  the  same  purposes 
as  belladonna,  but  is  chiefly  employed  in  combination 
with  purgatives  to  diminish  their  griping  action.  It 
is  also  largely  given  to  relieve  vesical  spasm  in 
calculus,  cystitis,  and  prostatitis,  usually  in  conjunc- 
tion with  other  urinary  sedatives,  as  buchu,  uva  ursi, 
or  benzoic  acid  if  the  urine  is  alkaline.  It  will  be 
noticed  that  the  doses  of  the  preparations  of  hyos- 
cyamus are  larger  than  those  of  the  corresponding 
preparations  of  belladonna. 

Hyoscine  and  hyoscyamine  may,  if  given  cau- 
tiously, be  employed  as  cerebral  depressants,  and  are 
used  in  acute  mania,  delirium  tremens,  febrile 
delirium,  and  insomnia,  sometimes  with  good  results. 
They  are  mostly  given  in  asylum  practice.  Hyoscine 
is  most  used,  and  is  usually  given  subcutaneously. 
Chorea,  paralysis  agitans,  and  other  convulsive  diseases 
have  been  treated  with  it,  but  the  convulsions  always 
recur  when  it  is  discontinued.  Both  must  be  given 
very  carefully,  as  the  activity  of  different  specimens 
varies,  and  fatal  results  have  followed  their  use.  They 
should  never  be  employed  if  the  patient  is  weak. 

DuboisiiiEe  Sulphas.— (Not  official.) 

The  sulphate  of  the  alkaloid  duboisine  obtained  from 
the  leaves  of  Duboisia  myoporoides.  Duboisine  is  probably 
identical  with  hyoscyamine  (see  p.  370).  Its  actions  are  like 
those  of  atropine,  and  ophthalmic  discs  containing  ^  of  a 
grain  are  used  to  dilate  the  pupil. 

Agaricin.— (Not  official.) 

A  substance  containing  the  active  principle,  agaric  acid, 
of  the  white  agaric,  a  fungus  growing  on  the  larch  tree.  It 
stops  sweating  by  acting  on  the  peripheral  nerves  of  the  sweat 
glands  but  it  does  not  inhibit  any  other  secretions.  It  is 
given  as  a  pill  in  doses  of  &  to  1  gr.  to  stop  the  sweating  of 
phthisis.  The  objection  to  its  use  is  that 'it  may  cause  vomit- 
ing and  diarrhoea. 

CANNABIS  INDICA. 

Cannabis  Indica.  —  Indian  Hemp.  The  dried 
flowering  or  fruiting  tops  of  the  female  plants  of  Cannabis 
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sativa  (Nat.  Ord.  Cannabinece),  from  which  the  resin  has  not 
been  removed.  India. 

Chabactees.— In  compressed  dusky  green  masses,  con- 
sisting of  the  branched  upper  part  of  the  stem  bearing  the 
remains  of  flowers,  leaves,  and  a  few  ripe  fruits,  and  com- 
pressed by  adhesive  resin.  The  upper  leaves  are  simple, 
alternate,  1 — 3-partite ;  the  lower  opposite  and  digitate.  The 
fruit  is  one-seeded,  supported  by  a  bract. 

Composition. — (1)  The  active  constituent  is  a  resin  to 
which  many  names  have  been  given  ;  that  best  known  is 
cannabin,  its  active  principle  is  cannabinol ;  (2)  a  volatile  oil, 
consisting  chiefly  of  a  sesquiterpene,  cannabene  ;  (3)  choline. 

Incompatible. — Water,  which  precipitates  the  resin. 

Preparations. 

1.  Extractum  Cannabis  Indices. — Alcoholic. 
Dose,  J  to  1  gv. 

2.  Tinctura  Cannabis  Indicse.— Extract,  1 ; 
alcohol  (90  per  cent.),  20.    Simple  solution. 

Dose,  5  to  15  m. ;  should  be  triturated  with  muci- 
lage before  water  is  added,  as  this  precipitates  the  very 
bulky  resin. 

Tincture  of  Indian  Hemp  is  contained  in  Tinctura 
Chloroformi  et  Morphinaa  Composita. 

Synonyms.— Haschisch  is  a  confection  of  the  drug. 
Gunjah,  or  ganga,  is  the  dried  flowering  tops  of  the  cultivated 
female  plants  which  are  coated  with  resin.  Churrus  orcharas 
is  the  resin  scraped  off  the  leaves.  Bhang  is  the  dried  leaves  ; 
in  some  provinces  it  means  powdered  ganga  made  into  a  drink. 
Ganga  and  charas  are  often  smoked  like  tobacco. 

Action. 

External. — None  is  known. 

Internal.— The  effects  of  cannabis  indica  vary  very 
much  in  different  people.  This  is  partly  due  to  the 
uncertain  strength  of  the  preparations  of  the  drug, 
and  partly  to  individual  peculiarities,  but  generalfy 
the  symptoms  are  somewhat  as  follows.  After  some 
time,  usually  from  half  an  hour  to  two  or  three  hours, 
there  is  a  pleasurable  sensation  of  mild  intoxication  • 
the  patient  is  particularly  gay,  joyous,  and  pleased 
with  everything ;  he  will  laugh  and  smile  on  the 
slightest  provocation,  r  and  is  himself  able  to  say 
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sharp,  witty  things.  Pleasant  ideas  flit  through  his 
mind  with  wonderful  rapidity,  so  that  time  seems 
to  him  much  extended.  Generally  the  ideas  are 
quickly  forgotten,  but  sometimes  the  memory  of 
them  remains  after  recovery.  The  eyes  are  bright, 
the  pupils  may  be  dilated.  The  limbs  feel  heavy, 
and  there  is  a  marked  lowering  of  general  sensibility, 
so  that  he  scarcely  feels  a  severe  pinch ;  this  may 
pass  on  to  complete  anaesthesia.  There  may  be 
headache.  After  a  time  sleep,  which  is  often  accom- 
panied by  delightful  dreams,  comes  on.  The  drug  is 
frequently  taken  in  the  East  to  produce  the  early 
pleasurable  symptoms,  and,  in  moderation,  it  causes 
no  harm.  Very  few  take  it  to  excess,  but  in  them  it 
leads  to  loss  of  appetite  and  strength,  trembling,  and 
insanity.  Cannabis  indica  is  reputed  to  occasionally 
produce  sexual  excitement,  but  this  is  incorrect. 
The  most  constant  effect  is  that  time  seems  pro- 
longed. Minutes  appear  to  be  days.  Large  doses 
given  to  a  dog  only  made  him  sleepy,  and  uncertain 
on  his  legs,  but  he  appeared  contented  and  pleased. 
Much  the  same  results  followed  when  a  monkey  was 
made  to  inhale  the  smoke  daily  for  181  days. 

Therapeutics. 
It  has  been  given  with  success  in  migraine  and 
neuralgia,  but  it  very  often  fails  to  afford  relief.  Its 
use  as  a  hypnotic  has  been  discarded.  The  tincture 
is  very  difficult  to  prescribe,  because  of  the  volumi- 
nous precipitate  of  resin  which  falls  on  the  addition  of 
water.  Mucilage  must  be  used  to  suspend  it,  and  the 
taste  should  be  covered  with  spirit  of  chloroform. 

CAFFEINE. 

CaJfcina.  —  Caffeine.  C8HI0N4O2,H,O.  Synonyms.— 
Theine,  Guaranine. 

Source—  An  alkaloid  usually  obtained  from  the  dried 
leaves  of  Camellia  thea,  common  tea  (Nat.  Ord.  TernstrS- 
miacem),  or  the  dried  seeds  of  Coffea  arabica,  common  coffee 
(Nat.  Ord.  Rubiacece).  When  evaporated  from  aqueous  solu- 
tions it  contains  one  molecule  of  water. 
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Characters. — Colourless,  silky,  inodorous,  acicular  crystals. 
Solubility. — 1  in  70  of  cold  water,  1  in  1  of  boiling  water,  1  in  40 
of  alcohol  (90  per  cent.),  1  in  400  of  ether,  1  in  7  of  chloroform. 
The  solubility  of  caffeine  is  perfect  in  cold  water,  if  for  each 
grain  of  caffeine  £  a  grain  of  sodium  salicylate  is  added. 
The  addition  of  alcohol  as  in  tinctures  or  spirit  of  chloroform 
does  not  impair  the  solubility.  Tea  contains  3  to  5  per  cent, 
(hence  the  name  theine).  Coffee,  1*3  per  cent,  (coffee  leaves 
contain  much  more).  Guarana  (the  seeds  of  Paulliniacupana), 
5  per  cent,  (hence  the  name  guaranine).  Mat6  (Paraguay  tea, 
the  leaves  of  Bex  paraguayensis) ,  0-5  per  cent.  Kola  nut 
(which. is  used  as  a  beverage  in  Africa),  3  per  cent.;  this 
is  the  fruit  of  Sterculia  acuminata.  Youpon  (Apalache  tea) 
also  contains  caffeine.  Most  of  these  substances  also  contain 
theobromine.  Caffeine  is  trimethyl-xanthine,  theobromine  is 
dimethyl-xanthine,  and  both  can  be  prepared  synthetically 
from  xanthine.  It  is  a  feeble  alkaloid,  its  salts  being  very 
liable  to  split  up. 

Incompatibles. — Potassium  iodide,  salts  of  mercury,  and 
tannic  acid. 

Dose,  1  to  5  gr.  or  more. 

Caffciiise  Citras.— Caffeine  Citrate.  CaH,„N,0.„ 
C6H807. 

Source,— Add  caffeine  to  a  hot  solution  of  citric  acid,  and 
evaporate. 

Characters. — A  white,  inodorous  powder.  A  feeble  salt, 
easily  splitting  up.  Taste  and  reaction  acid.  Solubility.— 1  in 
32  of  water,  1  in  22  of  alcohol  (90  per  cent.),  1  in  10  of  a 
mixture  of  2  of  chloroform  and  1  of  alcohol  (90  per  cent.). 
With  1  in  10  of  water,  it  forms  a  clear,  syrupy,  super- 
saturated solution,  but  directly  the  mixture  is  stirred  the 
caffeine  citrate  is  precipitated ;  then,  if  more  water  is  added, 
this  precipitate  re-dissolves.  This  peculiarity  in  the  solu- 
bility of  caffeine  citrate  often  leads  to  mixtures  being  pre- 
scribed in  which  the  caffeine  citrate  is  precipitated,  but  then 
it  can  be  suspended  in  mucilage.  If  caffeine  citrate  is  pre- 
scribed with  sodium  salicylate,  a  very  bulky  precipitate  forms 

Incompatibles. — The  same  as  of  caffeine. 

Dose,  2  to  10  gr. 

n  «  ?a5?in8B  Citras  EHervescens.— Effervescing 
Caffeine  Citrate.  6 

Source.— Mix  citric  acid,  18  oz.,  tartaric  acid,  27  oz 
caffeine  citrate,  4  oz.    Also  mix  sodium  bicarbonate,  51  oz  ' 

9inor  STu'  H^Z-    IncorP°rate  the  two  mixtures,  heat  to 
ilO  D.    When  the  mixture  is  granular  pass  through  a  sieve 
ana  dry  at  a  temperature  not  exceeding  130°  F 
Dose,  60  to  120  gr. 
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Action. 

External. — None. 

Internal. — Alimentary  canal. — Excessive  tea- 
drinking  may  cause  indigestion,  but  this  is  probably 
induced  by  the  tannin  in  the  tea,  and  not  by  the 
caffeine.  The  teeth  of  tea-tasters  are  liable  to 
decay.  _  Coffee  is,  with  some  persons,  slightly  laxa- 
tive ;  it  is  not  known  to  what  ingredient  this  is 
due. 

Heart. — Caffeine  is  freely  absorbed.  It  produces 
no  change  in  the  blood.  Moderate  closes  increase 
the  rate  of  the  cardiac  beat,  due  to  stimulation  of 
the  cardiac  muscle.  The  diastole  is  shortened. 
Large  closes  cause  the  heart  to  become  irregular; 
caffeine  acts  much  less  powerfully  on  the  heart 
than  digitalis. 

Vessels. — Caffeine  causes  first  a  constriction  and 
then  a  dilatation  of  the  arterioles  of  the  body,  and 
this  is  clue  principally  to  its  action  on  the  vaso-motor 
centre  and  slightly  to  its  action  on  the  muscular  coat. 
During  the  dilatation  the  pressure  remains  raised 
owing  to  cardiac  action. 

Respiration. — In  animals  the  rate  and  extent  of 
breathing  are  increased  by  caffeine  from  stimulation 
of  the  medulla. 

Nervous  system. — It  is  well  known  that  tea  and 
coffee  stimulate  the  cerebrum.  This  is  due  to  the 
caffeine  in  them.  The  patient  becomes  wakeful,  the 
mental  activity  and  capability  for  work  are  increased, 
the  reasoning  powers  being  quite  as  much  affected  as 
the  imagination.  In  this  respect  the  cerebral  stimu- 
lation of  caffeine  differs  from  that  of  opium,  and  also 
in  that  the  excitation  is  not  incoordinate,  nor  is  it 
soon  replaced  by  sleep.  The  special  senses  are  ren- 
dered more  alert.  Very  excessive  tea-drinking  causes 
trembling  of  all  the  muscles  of  the  body,  and  makes 
the  patient  extremely  "  nervous." 

In  man  the  spinal  cord  and  muscles  are  very  little 
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affected  by  caffeine,  but  in  some  frogs  the  spinal  cord  is 
decidedly  stimulated,  and  convulsions  occur ;  in  other 
species  the  muscles  are  thrown  into  a  state  of  rigidity, 
which  is  clearly  due  to  an  action  on  the  muscles  them- 
selves, for  it  follows  the  local  application  of  caffeine 
to  an  isolated  muscle,  the  fibres  of  which  become 
white  and  opaque,  the  transverse  striation  disappears, 
and  rigor  supervenes.  Sometimes  the  muscle  curve 
is  altered  in  character.  In  man  the  power  to  do 
muscular  work  is  increased  by  caffeine.  Motor  and 
sensory  nerves  are  uninfluenced  in  all  animals. 

Kidneys. — As  caffeine  first  causes  a  contraction 
of  arterioles,  there  may  be  a  decrease  in  the  urinary 
flow;  but  soon  the  renal  vessels  dilate,  the  renal 
cells  are  directly  stimulated,  and  the  flow  of  urine  is 
increased.  Thus  caffeine  is  a  good  local  diuretic, 
but  theobromine  is  better,  as  there  is  with  it  no 
preliminary  contraction  of  the  vessels. 

Metabolism. — Many  elaborate  experiments  have 
been  made  upon  the  action  of  caffeine  on  tissue  waste ; 
they  are  all  of  them  inconclusive,  most  likely  because 
it  has  no  effect.  It  increases  the  excretion  of  xanthin 
in  the  urine  because  it  loses  its  methyl  groups  in  its 
passage  through  the  body  ;  the  increased  urea  some- 
times excreted  is  derived  directly  from  the  xanthin. 
Toxic  doses  may  cause  a  rise  of  temperature. 

Therapeutics. 

Hear*.— Caffeine  has  been  most  used  in  heart 
disease.  It  is  given  when,  as  in  aortic  or  mitral 
obstruction,  a  purely  stimulant  effect  is  desired  ■ 
large  doses,  3  or  8  grains  a  day  of  caffeine,  are 
often  easily  borne,  and  maybe  combined  with  strych- 
nine. It  will  not  replace  digitalis,  for  it  somewhat 
quickens  the  heart,  does  not  make  it  regular,  and 
shortens  the  diastole.  It  is,  on  account  of  its 
diuretic  action,  especially  valuable  in  cardiac  cases 
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in  which  there  is  dropsy.  Tea  and  coffee  are,  in 
some  persons,  liable  to  produce  irregularity  of  the 
heart. 

Kidney. — Small  doses  of  caffeine  are  powerfully 
diuretic,  and  are  therefore  used  in  heart  disease, 
ascites,  and  pleuritic  effusion.  As  the  drug  acts 
directly  on  the  kidney,  it  should  be  given  cautiously 
in  renal  disease.  Many  patients  so  soon  become  used 
to  it,  that  at  the  end  of  a  week  it  has  lost  its  power 
of  producing  diuresis.  A  dose  of  the  effervescing 
citrate  in  half  a  tumbler  of  water  is  a  pleasant  form 
in  which  to  give  caffeine. 

Nervous  system. — Occasionally  it  cures  migraine, 
but  it  is  not  so  useful  as  phenazone  or  exalgin. 

It  may  be  rendered  sufficiently  soluble  for  sub- 
cutaneous administration  by  mixing  it  with  a  solution 
of  salicylate  of  sodium. 

Diurctin. — (Not  official.) 

This  is  the  name  given  to  Theobromine-sodio-salicylate 
(which  corresponds  to  Caffeine-sodio-salicylate,  which  is  the 
salt  of  caffeine  most  used  in  Germany).  It  contains  about 
40  per  cent,  of  theobromine  and  60  per  cent,  of  sodium  sali- 
cylate ;  it  is  freely  soluble  in  water. 

Dose,  5  to  15  gr. 

Action  and  Therapeutics. 

Diuretin  is  a  diuretic  ;  it  acts  on  the  renal  epi- 
thelium, and  is  most  efficacious  in  diseases  of  the 
kidneys  and  heart.  It  is  said  not  to  produce  much 
depression,  but  it  may  occasionally  cause  serious 
symptoms. 

Gnarana. — (Not  official.) 

Synonym.— Brazilian  cocoa.  The  seeds  of  Paullinia 
cupana  (Nat.  Ord.  Sapindacecs).  Brazil.  They  are  roasted, 
powdered,  and  made  into  a  stiff  paste  with  water. 

Characters. — Cylindrical  rolls  of  dried  paste. 

Composition. — The  chief  constituent  is  guaraninc,  which 
is  identical  with  caffeine  (see  p.  375)  (dose,  |  to  5  gv.). 

Dose,  20  to  60  gr.,  in  powder  or  infused  in  a  cup  of 
boiling  water. 
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Preparation  (Brit.  Pharm.  Conference). 

Elixir  Guaranae. — Guarana  in  powder,  4  fl.  oz. ; 
light  magnesia,  §  fl.  oz. ;  oil  of  cinnamon,  6  m. ;  syrup, 
2  fl.  oz. ;  proof  spirit,  tj.  s. 

Dose,  §  to  2  fl.  dr. 

Action  and  Therapeutics. 
Although  there  is  no  reason  to  believe  that  gua- 
ranine  does  not  produce  the  same  actions  on  the 
nervous  system,  heart,  and  kidneys  as  caffeine,  yet  it 
is  rarely  used  except  for  sick  headaches,  but  in  these 
cases  it  is  sometimes  of  great  service. 

Class  II. — Vegetable  Drugs  acting  chiefly  on  the 
Spinal  Cord. 

M  X  VOMICA. 

rVux  Vomica.-  Synonyms.— Poison  nut.  The  dried, 
ripe  seeds  of  Strychnos  mix-vomica  (Nat.  Ord.  Loganiacece) . 
East  Indies.  The  St.  Ignatius  bean  is  Strychnos  ignatia,  it 
is  different  in  shape,  and  contains  more  strychnine. 

Characters—  Disc-shaped,  |  to  1  in.  in  diameter,  £  in. 
thick.  Flat  or  concavo-convex.  Margin  rounded.  On  one 
surface  a  central  sear,  from  which  a  ridge  passes  to  the  margin, 
and  ends  in  a  slight  prominence.  Externally  ashen  grey] 
glistening  with  short  satiny  hairs.  Internally  horny  and 
slightly  translucent.    No  odour.    Taste  extremely  bitter. 

Composition.— The  chief  constituents  are-  (1)  Strychnine 
(see  p.  380),  0-9  to  1-9  per  cent.  (2)  Brucine,  which  is  di- 
methoxylstrychnine,  C^H^O.,,  0-9  to  1-5  per  cent.  Colour- 
less prismatic  crystals  or  pearly  flakes.  Very  bitter,  but  less 
so  than  strychnine.  Solubility. ~1  in  3200  of  cold  water, 
freely  in  alcohol.  It  has  the  same  action  as  strychnine  but 
is  considerably  less  powerful  and  slower  in  its  effects.  Strong 
sulphuric  or  nitric  acid  gives  a  blood-red  colour.  (3)  Iqasuric 
acid  with  which  the  strychnine  and  brucine  are  united 
(4)  Loganin,  an  inert  glucoside. 

Dose,  1  to  4  gr. 

Preparations. 

1.  Extractum  Hucis  Vomicae  Liquidum.— 

Alcoholic.    Standardized  to  contain  1-5  per  cent  '  of 
strychnine,  that  is,  1|  gr.  in  110  m-  ' 
Dose,  1  to  3  m. 

2.  Extractum  Nucis  Vomicae.— The  liquid  ex 
tract  is  evaporated  and  diluted  with  milk  sugar. 
b  tandardized  to  contain  5  per  cent,  of  strychnine 
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This  contains  about  §  of  the  amount  of  strychnine 
as  in  B.  P.  1885. 

Dose,  |  to  1  gr. 

3.  Tinctura  Nucis  Vomicae.— Liquid  extract 
of  nux  vomica,  2  fl.  oz. ;  water,  3  fl.  oz. ;  alcohol  (90  per 
cent.),  q.  s.  Mix.  Standardized  to  contain  0-25  per 
cent,  of  strychnine,  that  is,  £  gr.  in  110  in.. 

This  contains  about  twice  as  much  strychnine  as 
in  B.  P.  1885. 

Dose,  5  to  15  m. 
S  t  ry  «•  li  n  i  na .  —Strychnine.  C21H22N,02. 
Source. — This  alkaloid  is  prepared  from  the  dried  ripe 
seeds  of  nux  vomica  and  other  species  of  Strychnos. 

Characters. — Minute,  colourless,  odourless,  trimetric 
prisms.  Intensely  bitter ;  can  be  tasted  in  a  solution  of  1  in 
30,000  (but  only  to  be  tasted  in  weak  solutions,  as  it  is  so 
poisonous).  Sohibility. — 1  in  5760  of  cold,  1  in  2500  of  hot, 
water,  1  in  6  of  chloroform,  1  in  150  of  alcohol  (90  per  cent.). 
Gives  no  colour  with  nitric  or  sulphuric  acids.  Add  to  a 
crystal  strong  sulphuric  acid,  and  then  add  a  particle  of 
potassium  bichromate;  a  beautiful  violet  colour,  passing  to 
brown  and  green,  is  formed.  Resembling  strychnine. — Sali- 
cylic acid. 

Incompatibles. — Alkalies,  iodides,  bromides  ;  the  last  are 
especially  dangerous,  for  the  precipitated  bromide  of  strychnine 
falls  slowly. 

Impurity. — Brucine,  distinguished  by  tests. 
Dose,    to     gr.  in  solution,  or  made  in  a  pill  with  sugar 
of  milk  (to  thoroughly  divide  it)  and  glycerin  of  tragacanth. 
Preparation. 
Syrupus  Ferri  Phosphatis  cum  Quinina  et 
Strychnina. — Each  fl.  dr.  represents  ^  gr.  strychnine 
(see  p.  183). 

Dose,  |  to  1  fl.  dr. 
Stryclminre    Hydrocliloridum.  —  Strychnine 
hydrochloride.  C21H22N202HC1,2H20. 

This  was  called  hydrochlorate  of  strychnine  in  B.  P.  1885. 
Characters.—  Small,  colourless,  trimetric  prisms,  which 
readily  effloresce  in  air ;  very  bitter.    Solubility. — 1  in  35 
water,  1  in  60  alcohol  (90  per  cent.). 
Dose,  i  to  i  gr. 

Preparation. 
Liquor  Strychninse  Hydrochloride  —  Syn- 
onym.— Liquor  Strychninre.  Strychnine  hydrochloride, 
17|  gr. ;  alcohol  (90  per  cent.),  1  fl.  oz. ;  distilled  water 
to  make  4  fl.  oz.  Strength.— lper  cent. :  that  is,  1  gr.  in 
110  ta. 
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Dose,  2  to  8  m.  by  the  mouth  ;  1  to  4  m.  sub- 
cutaneously. 

Action. 

External. —Strychnine  is  a  very  powerful  anti- 
septic.   Brucine  is  a  local  anaesthetic. 

Internal. —  Gastro-intestinal  tract. — Being  in- 
tensely bitter,  nux  vomica  is  a  good  stomachic, 
increasing  the  vascularity  of  the  gastric  mucous 
membrane,  the  secretion  of  gastric  juice,  and  the 
movements  of  the  stomach,  just  like  calumba,  gen- 
tian, or  any  other  bitter ;  consequently  it  aids  diges- 
tion and  sharpens  the  appetite.  In  the  intestine  it 
is  a  direct  stimulant  to  the  intestinal  muscular  coat, 
and  by  this  means  it  increases  peristalsis,  and  is 
therefore  purgative. 

Blood. — Strychnine  is  absorbed  into  the  blood, 
and  circulates  as  such.  If  blood  is  mixed  with 
strychnine  and  shaken  with  air,  it  contains  more 
oxygen  and  less  carbonic  acid  than  it  would  have 
done  had  the  strychnine  been  absent ;  but  there  is 
no  evidence  that  strychnine  in  small  doses  alters  the 
oxidizing  power  of  living  blood. 

Spinal  cord.  —  Strychnine  causes  convulsions. 
They  are  not  cerebral,  for  they  occur  if  the  spinal 
cord  is  separated  from  the  brain.  They  do  not  depend 
upon  excitation  of  the  motor  nerves  or  muscles,  for 
they  are  absent  in  a  limb  the  spinal  anterior  nerve- 
roots  of  which  are  cut.  They  occur  if  the  posterior 
nerve-roots  are  cut,  provided  the  proximal  end  is 
stimulated.  Therefore  they  must  be  spinal-  and 
this  is  proved  by  the  fact  that  if  all  the  vessels  of  the 
lower  part  of  the  spinal  cord  are  ligatured  just  at 
their  entry  into  the  cord,  so  that  this  is  the  only  part 
of  the  body  deprived  of  its  blood  supply,  and  strych- 
nine is  injected  into  the  blood,  convulsions  occur  in 
all  the  muscles  except  those  the  nerves  of  which 
spring  from  the  part  of  the  cord  which  the  strychnine 
cannot  reach.    Again,  if  an  animal  be  convulsed  by 
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strychnine,  and  a  probe  be  slowly  passed  down  the 
spinal  canal,  the  convulsions  will  gradually  cease 
from  above  downwards.  But  a  peripheral  stimulus, 
particularly  if  sharp  and  sudden,  so  easily  excites 
convulsions  when  strychnine  has  been  given  that 
we  are  justified  in  assuming  that  every  convulsion  is 
excited  by  a  peripheral  stimulus,  and  often  so  slight 
as  not  to  be  evident.  Further,  strychnine  enor- 
mously exaggerates  the  conduction  power  of  the 
cord  in  such  a  way  that  general  convulsions  reflexly 
follow  a  very  slight  local  stimulus.  It  is  believed 
that  the  precise  part  of  the  spinal  cord  stimulated  to 
increased  excitability  by  strychnine  is  that  immedi- 
ately on  the  afferent  side  of  the  anterior  cornual  cells. 

When  a  muscle  contracts,  centripetal  impulses  go 
from  it  up  afferent  nerves,  and  these  reinforce  the 
inhibitory  impulses  of  the  opposing  muscles.  Recent 
research  (Sherrington)  shows  that  strychnine  reverses 
in  the  cord  these  inhibitory  impulses,  making  them 
excitory.  Usually  we  are  unaware  of  these  inhibitory 
impulses,  but  when  they  become  excitory  they  are 
manifest.  The  patient  makes  some  slight  movement, 
which  would  normally  be  associated  with  unappre- 
ciated inhibition  of  the  extensors  of  the  spine,  but 
strychnine  converts  these  inhibitory  into  powerful 
exciting  impulses,  with  the  result  that  powerful  con- 
traction of  the  extensors  takes  place  (opisthotonos). 
In  the  same  way,  an  attempt  to  open  the  jaw  becomes 
a  powerful  contraction  (lockjaw). 

Muscles  and  Nerves  .—Even  with  enormous  doses 
the  muscles  and  afferent  nerves  are  unaffected. 
Towards  the  end  of  a  case  of  poisoning  the  func- 
tional activity  of  the  motor  end-organs  is  depressed. 
This  is  due  to  direct  action  on  them,  and  occurs 
readily  in  some  species  of  frogs. 

Brain. — The  convolutions  are  quite  unaffected  by 
ordinary  doses,  but  large  doses  slightly  stimulate 
the  cells  of  the  motor  area  ;  but  as  in  the  cord,  so 
here,  normal  unappreciated  inhibitory  impulses  be- 
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come  powerfully  excitory.  Thus  stimulation  of  the 
very  part  of  the  motor  area  that  would  normally  pro- 
duce, say,  flexion  of  one  hind  limb  now  produces 
strong  extension  of  that  limb.  The  centres  in  the 
medulla,  which  are  really  the  continuation  upwards 
of  the  anterior  cornua  of  the  cord,  are  powerfully 
stimulated,  especially  the  respiratory  centre.  The 
vaso-motor  centre  is  also  considerably  excited,  and 
chiefly  for  this  reason  the  blood-pressure  rises  from  the 
very  first.  The  cardiac  centre  is  but  slightly  affected. 

Circulation.  —  Strychnine  stimulates  the  heart, 
but  whilst  this  is  partly  due  to  a  direct  action  on 
the  heart,  it  chiefly  results  from  the  great  rise  of 
blood-pressure.  This  is  caused  by  the  contraction 
of  the  vessels  all  over  the  body,  which  is  brought 
about  first  by  the  direct  excitation  by  the  strychnine 
of  the  medullary  vaso-motor  centre,  and  subse- 
quently by  its  asphyxial  stimulation,  and  also  by  the 
increased  peripheral  resistance  which  must  occur  from 
the  frequent  contraction  of  all  the  muscles.  Strychnine 
also  to  some  extent  causes  vascular  constriction  by 
direct  stimulation  of  the  muscle  of  the  arterioles. 

Bespiration.—  Eespiration  is  rendered  quicker 
and  deeper  because  strychnine  excites  the  spinal 
and  medullary  respiratory  centres.  The  respiratory 
muscles  are  implicated  in  the  general  convulsions 
with  the  result  that  the  patient  ultimately  becomes 
asphyxiated  owing  to  exhaustion  of  them,  and  to 
their  prolonged  contraction  during  the  convulsive 
spasms.  The  heart  continues  to  beat  after  death 
which  is  entirely  due  to  failure  of  respiration.  The 
excessive  muscular  contractions  occasionally  cause  a 
rise  of  temperature,  but  so  rarely  that  often  the  loss 
ol  neat  must  be  greatly  increased. 

Special  senses.— SmeU,  hearing,  touch,  and  sight 
are  sharpened  by  strychnine.     The  field  of  vision 
especially  for  blue,  is  said  to  be  enlarged.    All  these 
ejects  are  probably  due  to  local  action  on  the  peri- 
pheral sense  organs. 
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Elimination.  —  Strychnine  is  eliminated  un- 
changed in  the  urine.  It  is  excreted  very  slowly, 
and  therefore  accumulates  in  the  system.  Tolerance 
is  never  established.  For  a  clinical  account  of 
strychnine  poisoning  see  Toxicology. 

Brucine  and  thebaine  act  like  strychnine,  but 
methylbrucine,  methylthebaine,  and  methylstrych- 
nine  do  not  influence  the  cord,  but  paralyse  the  ends 
of  the  motor  nerves  like  curare. 

Strychnine  acts  on  all  animals  in  the  main  as 
on  man,  but  some  birds  and  guinea-pigs  are  less 
susceptible  to  it,  for  they  absorb  it  slowly. 

Thebapeutics. 

External. — Strychnine  is  so  poisonous  that  its 
use  as  an  antiseptic  would  not  be  safe. 

Internal. — -Gastro-intestinal  tract. — Tincture  of 
nux  vomica  is  very  largely  given  with  excellent  results 
as  a  bitter  stomachic  and  carminative,  especially  in 
cases  in  which  the  feebleness  of  digestion  is  merely 
part  of  generally  feeble  health.  A  mixture  of  dilute 
hydrochloric  acid,  gentian,  and  nux  vomica  is  of  great 
service  in  these  cases.  As  the  digestion  improves  the 
general  health  improves.  Because  of  its  power  to 
stimulate  peristalsis,  nux  vomica  is  a  valuable  drug 
for  cases  of  constipation  in  which  the  contractile 
strength  of  the  muscular  coat  of  the  intestine  is 
weak ;  usually  this  is  part  of  a  general  weakness  of 
the  whole  body.  The  constipation  of  anaemia,  which 
can  be  very  successfully  treated  by  a  pill  of  extract 
of  nux  vomica  and  iron  sulphate,  is  a  good  in- 
stance of  this  variety  of  constipation. 

Circulation— In  cases  of  heart  disease  in  which 
digitalis  is  inadmissible,  nux  vomica  and  strychnine 
are  excellent  cardiac  stimulants,  and  for  this  purpose 
they  may  be  combined  with  caffeine.  Patients  almost 
dead  from  failure  of  the  heart  in  the  course  of  chronic 
cardiac  disease  may  sometimes  be  brought  round  by 
the  subcutaneous  injection  of  strychnine. 
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Respiration. — Strychnine  may  be  combined  with 
expectorants  because  it  stimulates  the  respiratory 
centre ;  and  it  is  extremely  serviceable  when  from 
any  cause,  such  as  severe  bronchitis  or  pneumonia, 
the  respirations  are  feeble  and  shallow  ;  it  is  then 
best  given  subcutaneously  in  frequently  repeated 
doses. 

Nervous  system. — It  has  been  given  for  a  number 
of  nervous  diseases,  but  with  no  certain  good  results, 
for  when  the  disease  is  not  in  the  anterior  cornua 
strychnine  is  hardly  indicated  ;•  and  if  it  is  in  this 
part  of  the  cord,  it  is  doubtful  whether  it  is  advisable 
to  stimulate  the  part  of  the  body  which  is  diseased. 

Toxicology. 

In  about  an  hour  after  a  poisonous  close  the  patient  begins 
to  feel  uneasy  from  a  sensation  of  impending  suffocation.  The 
tetanic  convulsions  then  commence  with  great  violence,  nearly 
all  the  muscles  of  the  body  being  affected  at  once.  The  limbs 
are  thrown  out,  the  hands  are  clenched,  the  head  is  jerked 
forwards  and  then  bent  backwards,  and  the  whole  body  is  per- 
fectly stiff  from  the  violence  of  the  contractions.  The  pulse  is 
very  rapid  ;  the  temperature  may  rise.  Hearing  and  sight  are 
acute.  The  convulsion  lasts  a  minute  or  two,  then  the  muscles 
relax,  and  the  patient  feels  exhausted  and  sweats  all  over 
The  intermission  is  short,  convulsions  soon  come  on  a«ain 
and  again  there  is  a  relapse  to  the  state  of  muscular  relaxa- 
tion. The  convulsions  now  rapidly  increase  in  severity  and 
owing  to  the  violent  contractions  of  the  muscles  of  the  back 
the  patient  is  in  the  position  of  opisthotonos,  resting  on  his 
head  and  his  heels.  The  abdominal  muscles  are  as  hard  as  a 
board,  the  chest  is  fixed,  the  face  becomes  livid,  the  eyeballs 
are  staring.  The  contraction  of  the  muscles  of  the  face  causes 
a  risus  sardonicus  ;  but  those  of  the  jaw  are  not  affected  till 
quite  the  end.  Consciousness  is  retained  to  the  last  The 
slightest  noise  or  even  a  bright  light  will  reflexly  bring  on  the 
convulsions  which  may  jerk  the  patient  out  of  bed?  TJlti 
mately  he  dies  from  exhaustion  and  asphyxia.  The  smallest 
dose  of  strychnine  known  to  have  killed  is  half  a  grain  Post 
mortem, -The  usual  appearances  of  death  by  asphyxia  are  seen 

btrychmne  poisoning  is  liable  to  be  confounded  with 
Manns,  but  m  this  disease  symptoms  come  on  more  slowly 
the  muscles  of  the  jaw  are  implicated  very  early,  and  there  is 
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continuous  muscular  rigidity  with  paroxysmal  exacerbations, 
but  never  complete  muscular  relaxation. 

Treatment  Put  the  patient  at  once  under  chloroform 

or  ether.  Wash  out  the  stomach  with  potassium  perman- 
ganate as  for  opium  (see  p.  350).  Apomorphine  should  be 
given  hypodermically  if  the  jaw  is  locked.  Inject  large  doses 
of  potassium  bromide  and  chloral  hydrate  per  rectum.  _  Use 
amyl  nitrite  inhalations,  and  if  possible  artificial  respiration. 

Antagonism. 

In  a  sense  strychnine  is  antidotal  to  chloral  and  morphine, 
but  it  is  not  a  strict  antidote,  for  they  act  chiefly  on  the  cere- 
brum. Still  chloral  is  valuable  in  strychnine  poisoning,  and 
although  the  antagonism  with  Calabar  bean  and  gelsemium  is 
more  accurate,  as  both  depress  the  anterior  cornua,  yet  they 
are  of  very  little  use  in  strychnine  poisoning. 

CALABAR  BEAN. 

Pliysostigmatis  Semiiia.  Synonym.  -  Ordeal 
bean.  The  ripe  seeds  of  Physostigma  venenosum  (Nat.  Ord. 
Lequminosa).    Western  Africa.  .. 

Characters.-!  to  1*  in.  long,  f  in.  broad,  !  in.  thick. 
Oblong,  slightly  reniform,  with  a  black  furrow  all  along  its 
convex  border.  Testa  hard,  brittle,  rough,  deep  brown  en- 
closing two  hard,  white,  brittle  cotyledons  separated  by  a 
cavity!  Inodorous.  No  distinctive  taste.  Usually  contains 
about  0-12  per  cent,  of  total  alkaloids. 

CoMPOsiTioN.-The  chief  constituent  is  the  alkaloid 
Physostigmine  or  Eserine  (see  below). 

Preparation. 

Extractum  Fhysostigmatis.— Alcoholic,  with 

sugar  of  milk.  _ 

This  is  1  of  the  strength  of  that  of  B.  P.  Ibb5.  _ 
Dose  1  to  1  gr.— As  this  is  not  standardized  it  is 
unsuitable'for  internal  administration,  and  it  is  better 
to  give  Physostigmine  Sulphate  in  pill  or  solution. 

Pliysostigininse  Sulphas.— (C15H„,Ns02)..i,H2SO.,, 
tH  0     Synonym.— Eserine  sulphate. 

SouRCE.-The  sulphate  of  an  alkaloid  obtained  from 

CaltHAKlcTEES.-YellowiSh-white,  minute  crystals,  becoming 
red  on  exposure  to  light  and  air.  Bitter  taste.  Very  soluble  in 
water  anddcohol.  The  solution  in  salicylic  acid  is  permanent 
Dose,  i  to  i  gr.    Best  given  subcutaneously. 
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Preparation. 

Lamella  Physostigmiiise.— Physostigrnine  sul- 
phate, ^  gr. ;  gelatin  and  glycerin  together,  i  gr.  in 
each  lamella. 

Action. 

External. — None. 

Internal.— Mouth.— After  physostigrnine  is  ab- 
sorbed it  increases  the  salivary  secretion ;  and  this 
has  been  shown  to  be  due  to  stimulation  of  the  ter- 
minations of  the  secretory  nerves  in  the  glands. 
Other  secretions  are  increased,  probably  in  the  same 
way.  After  a  time  the  flow  of  saliva  ceases,  because 
the  drug  has  so  acted  on  the  circulation  as  to  constrict 
the  vessels,  and  consequently  the  flow  of  blood 
through  the  salivary  glands  is  diminished. 

Stomach  and  Intestines. —The  muscular  coat  of 
the  stomach  and  intestines  is  greatly  stimulated  by 
the  direct  action  of  the  drug  circulating  through  it 
The  result  is  that  after  a  large  dose  vomiting  and 
purging  occur.    Physostigrnine  is  quickly  absorbed 

Circtdation.—^o  influence  on  the  blood  is  known 
The  effect  on  the  heart  is  obscure,  but  it  appears  that 
the  irritability  of  the  peripheral  terminations  of  the 
vagus  is  at  first  increased,  and  that  consequently  the 
heart  is  slowed  Very  large  doses  are  said  t6  de- 
crease the  irritability  of  the  vagus.  In  addition  to 
its  effects  on  the  vagus,  physostigrnine,  in  frogs  at 
least  powerfully  stimulates  the  contractile  force  of 
the  heart.    The  beat  is  therefore  both  more  forcible 

the  organ  is  ***** 

The  blood-pressure  rises  very  much;  this  is 
largely  due  to  the  increased  force  of  the  cardiac  beat 
partly  to  stimulation  of  the  vaso-motor  centre?  partly 
to  contraction  of  all  the  unstriped  muscle  of  the 
abdominal  viscera,  driving  much  blood  out  of  he 
abdomen.    It  1S  not  known  for  certain  if  the  un 
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striped  muscle  of  the  arteries  is  stimulated.  Analogy 
would  lead  us  to  suppose  that  it  is. 

Bespiration  is  first  quickened  but  soon  retarded, 
and  death  takes  place  from  asphyxia.  Three  factors 
at  least  are  probably  concerned  in  bringing  about 
these  results.  Tbe  ends  of  the  vagi  in  the  lungs  are 
stimulated,  for  if  these  nerves  are  cut  and  physo- 
stigmine  is  administered  tbere  is  no  primary  quicken- 
ing of  respiration.  Pbysostigmine,  from  its  action 
on  involuntary  muscular  fibre,  causes  contraction  of 
that  in  tbe  bronchial  tubes,  with  consequent  constric- 
tion of  them.  Lastly  and  most  importantly,  the 
activity  of  the  respiratory  centres  in  the  medulla  and 
cord  is  depressed.  _  i 

Nervous  system.— Brain— Even  in  fatal  doses 
consciousness  is  unimpaired.  The  only  part  of  the 
brain  certainly  known  to  be  affected  is  the  respira- 
tory centre,  but  it  has  been  said  that  the  motor 
cortex  is  temporarily  excited. 

Spinal  cord.— It  is  here  that  physostigmme  pro- 
duces its  most  characteristic  effects.  Reflex  activity 
is  inhibited;  by  exclusion  it  can  be  shown  that  this 
is  not  owing  to  any  influence  on  the  nerves  or  volun- 
tary muscles,  therefore  it  is  due  to  depression  of  the 
spinal  cord.  The  most  conclusive  proof  of  this  is 
the  direct  application  of  the  drug  to  the  cord.  There 
is  then,  at  first,  from  the  irritation,  which  is  caused 
bv  almost  any  substance,  a  slight  increase  of  reflex 
excitability,  but  this  soon  gives  way  to  complete 
abolition  of  it.  Later  on  the  posterior  part  of  the 
cord  is  also  paralysed,  so  that  there  is  a  diminution 
of  cutaneous  sensibility. 

Voluntary  muscles  and  their  nerves.— Muscular 
twitchings  follow  large  doses  in  many  animals 
These  appear  to  be  due  to  action  on  the  motor  nerve 
terminations  ;  sensory  nerves  are  unaffected. 

Involuntary  musclcs.-We  have  already  seen  that 
the  involuntarV  muscles  of  the  intestines,  stomach, 
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and  bronchial  tubes  are  made  to  contract  by  physostig- 
mine  ;  so  also  are  those  of  the  spleen,  uterus,  bladder, 
and  iris.  Probably  in  all  these  instances  it  is  the 
terminations  of  the  motor  nerves  that  are  affected. 

Eye. — Physostigmine  applied  locally  to  the  con- 
junctiva or  introduced  into  the  circulation  causes  con- 
traction of  the  pupil,  spasm  of  accommodation  from 
direct  stimulation  of  the  ends  of  the  motor  nerves  of 
the  iris  and  the  ciliary  muscle.  There  is  a  diminu- 
tion of  intra-ocular  tension.  Thus,  as  regards  both 
secretions  and  the  eye,  physostigmine  is  antagonistic 
to  atropine. 

The  action  of  physostigmine  is  much  more  con- 
stant than  that  of  Calabar  bean,  perhaps  because  the 
other  active  principles  in  the  bean  interfere  with  the 
action  of  physostigmine. 

Therapeutics. 

Involuntary  muscles. — Because  of  its  stimulating 
power  on  unstriped  muscle  Calabar  bean  has  been 
recommended  for  chronic  constipation,  atony  of  the 
bladder,  and  chronic  bronchitis  with  deficient  power 
of  expectoration,  but  it  is  rarely  given  for  these 
purposes. 

Spinal  cord. — Calabar  bean  has  been  largely  used 
for  tetanus,  and  some  cases  of  recovery  have  been 
reported.  It  must  be  administered  boldly.  The  ex- 
tract has  often  been  given,  but  it  is  better  to  inject 
physostigmine  sulphate  under  the  skin.  Doses  of 
trV  gr.  frequently  repeated  may  be  employed,  but  the 
patient  must  be  carefully  watched.  Physostigmine 
has  been  given  as  an  antidote  for  strychnine  poisoning. 

Eye— The  lamellae  are  placed  in  the  eye  to  break 
up  adhesions  of  the  iris,  to  diminish  intra-ocular  ten- 
sion, and  to  prevent  prolapse  of  the  iris  after  wounds 
or  ulcers  of  the  cornea.  It  is  also  employed  in 
glaucoma,  in  paralysis  of  the  iris  and  ciliary  muscles, 
and  to  prevent  the  entrance  of  light  into  the  eye  in 
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photophobia.  If  used  in  solution,  ^  to  2  gr.  of 
physostigmine  sulphate  to  1  fl.  oz.  of  water  is  the 
usual  strength. 

Antagonisms. 

It  will  be  observed  that  in  its  actions  on  the  pupil,  on 
secretion,  on  the  heart,  and  on  respiration,  physostigmine  is 
antagonistic  to  atropine.  In  its  action  on  the  spinal  cord  and 
respiratory  centre  it  is  antagonistic  to  strychnine. 

GELSEMIUItl. 

Gclscmii  Radix.— Yellow  Jasmine.  The  dried 
rhizome  and  rootlets  of  Gclscmium  nitidum  (Nat.  Ord. 
Loganiacecs).    From  the  south-eastern  United  States. 

Characters. — Nearly  cylindrical,  about  6  in.  long,  \  to  f  in. 
in  diameter,  often  small  rootlets  mixed  with  or  attached  to  the 
larger  pieces ;  light  yellowish  brown  externally,  with  longi- 
tudinal wrinkles  ;  bark  thin  ;  fracture  splintery  ;  body-axis 
pale  yellow,  porous,  with  medullary  rays.  Odour  aromatic. 
Taste  bitter. 

Composition. — The  chief  constituents  are — (1)  Gelsemi- 
nine,  a  very  poisonous  alkaloid,  existing  as  yellowish-white 
minute  crystals,  soluble  in  alcohol  and  ether,  but  sparingly  in 
water.  The  hydrochloride,  which  is  freely  soluble  in  water, 
is  the  common  salt.  (2)  Gelsemine,  a  yellowish-brown,  bitter 
substance,  soluble  in  alcohol  and  ether,  sparingly  in  water. 
Dose,  of  gelseminine  hydrochloride,  ^  to  gr. 

Preparation. 
Tinctura   Gelsemii.— Gelsemium,  1;  alcohol 
(60  per  cent.),  10.  Percolate. 
Dose,  5  to  15  m. 

Action. 

External. — None. 

Internal. — Gelsemium  produces  no  effect  on  the 
stomach  or  intestines.  Its  powerful  general  physio- 
logical effects  are  due  to  the  gelseminine  in  it. 

Brain.— -In  poisoning  by  gelsemium  conscious- 
ness is  maintained  till  the  end  ;  the  drug,  therefore, 
has  no  power  on  the  higher  cerebral  centres. 

Spinal  cord— The  most  marked  symptom  pro- 
duced by  gelsemium  is  paralysis  of  all  the  muscles 
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of  the  body  ;  and  by  a  series  of  experiments,  like 
those  used  for  strychnine,  this  can  be  shown  to  be 
due  to  depression  of  the  activity  of  the  cells  of  the 
anterior  cornua  of  the  spinal  cord.  If  a  larger  dose 
is  given  the  whole  of  the  lower  neurons  is  depressed, 
and  hence  the  peripheral  motor  nerves  and  their 
endings  are  paralysed.  This  is  said  to  be  followed 
by  a  depression  of  the  sensory  part  of  the  cord,  with 
consequent  anaesthesia,  but  this  is  less  important.  The 
result  of  the  action  of  the  drug  is  that  the  patient 
may  be  unable  to  walk,  or  if  he  can  the  gait  is 
staggering ;  his  general  sensibility  is  somewhat  im- 
paired. Convulsions  may  be  produced.  The  cause 
of  these  cannot  be  made  out,  for  they  appear  to  be 
neither  cerebral,  spinal,  nor  peripheral. 

Eye. — -Gelsemium  soon  causes  disturbance  of 
vision,  then  follows  diplopia,  due  to  paralysis  of  the 
ocular  muscles,  and  from  the  same  cause  the  upper  lid 
drops.  The  pupil  is  dilated.  All  these  symptoms  are 
probably  owing  to  the  paralysis  of  the  neurons  of  the 
motor  centres  in  the  floor  of  the  fourth  ventricle 
and  the  aqueduct  of  Sylvius,  for  these  are  the  con- 
tinuation upwards  of  the  anterior  cornua. 

Circulation. — The  action  of  moderate  doses  is  not 
marked.  Toxic  doses  are  powerfully  depressant ;  the 
force  and  rate  of  the  pulse  and  the  blood-pressure 
fall.  This  is  owing  to  a  direct  action  on  the  cells  of 
the  vagal  ganglia,  the  drug  acting  like  nicotine. 

Respiration. — Soon  after  the  administration  of 
gelsemium  the  respiration  becomes  slower  and  more 
feeble  ;  ultimately  it  stops,  death  taking  place  by 
asphyxia.  This  is  due  to  paralysis  of  the  respiratory 
centres  in  the  cord  and  medulla.  Before  death  the 
temperature  falls,  and  the  skin  is  bathed  in  a  cold 
sweat. 

Therapeutics. 
Gelsemium  was  formerly  given  for  many  con- 
ditions, but  as  it  did  no  good  and  is  an  uncertain, 
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very  powerful  poison,  it  is  not  often  prescribed,  but 
sometimes  it  is  used  successfully  for  neuralgia  and 
migraine.  A  good  combination  for  these  diseases  is 
gelseminine  hydrochloride  ^  gr.,  with  butyl  chloral 
hydrate  3  gr.,  made  into  a  pill  with  mucilage,  and 
given  every  two  hours  till  the  pain  is  relieved. 
Formerly,  too,  it  was  employed  to  dilate  the  pupil  and 
paralyse  accommodation.  It  will  do  this  when  applied 
locally,  for  it  is  quickly  absorbed  from  the  eye. 
Discs,  each  containing  ^  gr.  gelseminine,  are  made 
for  application  to  the  eye. 

Class  III. — Vegetable  Drugs  acting  chiefly  on  Nerves. 

comuui. 

Coilii  Folia. — Hemlock  Leaves.  The  fresh  leaves  and 
young  branches  of  Conium  maculatum,  the  spotted  hemlock 
(Nat.  Ord.  Umbclliferce) ,  collected  when  the  fruit  begins  to 
form  (in  June). 

Characters. — Divided  pinnately ;  lower  leaves  decom- 
pound, and  sometimes  2  feet  long ;  glabrous,  arising  from  a 
smooth  stem  marked  with  purple  spots,  by  clasping  petioles  of 
varying  lengths,  those  of  the  lower  leaves  being  hollow.  Odour 
of  the  leaves  strongly  like  that  of  mice  and  very  disagreeable, 
especially  if  they  are  rubbed  with  a  solution  of  potash. 

Incompatibles. — Caustic  alkalies,  vegetable  acids,  and 
astringents. 

Composition  Same  as  the  fruit— see  below. 

Preparations. 

1.  Succus  Conii. — Juice  of  fresh  hemlock  leaves 
and  branches,  3;  alcohol  (90  per  cent.),  1. 

Dose,  1  to  2  11.  dr. 

2.  Unguentuni  Conii. — Succus  Conii,  2  n.  oz. ; 
hydrous  wool  fat,  |  oz. 

C©nii  Fructiis.— Hemlock  Fruit.  The  dried  fully 
grown  but  unripe  fruit  of  Conium  maculatum  (Nat.  Ord. 
Unibcllifcra:). 

Characters. — About  ^  in.  long,  broadly  ovoid,  com- 
pressed laterally,  dull  greenish  grey,  and  crowned  by  the  de- 
pressed stylopod.  In  commerce  consists  usually  of  the  sepa- 
rated mericarps,  each  having  five  prominent  more  or  less 
crenated  ridges,  the  furrows  smooth  and  without  evident  vittrc. 
Powdered  aud  rubbed  with  potash,  it  gives  off  a  strong  disagree- 
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able  odour  due  to  the  alkaloid.  Resembling  conium  fruit. — 
Caraway,  anise,  dill,  all  known  by  having  vitta?. 

Composition. — The  chief  constituents  are— (1)  Conine, 
CSH|6HN,  the  active  principle.  A  yellowish,  oily,  strongly 
alkaline  liquid  alkaloid,  with  a  mouse-like  odour  and  a  tobacco- 
like taste.  Solubility. — 1  in  100  of  water.  It  is  easily  obtained 
from  the  plant  by  distillation  with  alkalies.  It  is  most  abun- 
dant in  the  fruit.  It  is  readily  decomposed  by  light  and  heat, 
and  the  preparations  of  conium  are  therefore  of  very  varying 
strengths.  Its  salts  are  much  more  stable.  (2)  Methyl-conine, 
CsHnCH3N.  A  colourless  fluid  alkaloid.  (3)  Conhydrine,  a 
nearly  inert  crystallizable  alkaloid. 

Incompatibles  Caustic  alkalies,  vegetable  acids,  and 

astringents. 

Preparation. 

Tinctura  Couii. — Hemlock  fruit,  1 ;  alcohol  (70 
per  cent.),  5.  Percolate. 
Dose,  £  to  1  11.  dr. 

Action. 

External. — Conine  probably  bas  no  influence  on 
tbe  unbroken  skin,  but  it  bas  been  tbougbt  to  be 
anaesthetic  wben  appHed  to  painful  broken  surfaces. 
Tbis  is  doubtful,  for  in  tbe  first  place  we  bave  no 
proof  that  it  can  be  absorbed  from  sores ;  and,  se- 
condly, experiments  show  that  large  doses  have  to 
be  given  to  depress  the  activity  of  sensory  nerves. 

Internal. —  Gastro-intestinal  tract. — It  may  occa- 
sionally give  rise  to  vomiting  and  diarrhoea  for  it  acts 
on  all  sympatbetic  ganglia  like  nicotine. 

Circulation. — Conine  is  absorbed  into  the  blood, 
and  circulates  unchanged.  It  causes  vacuoles  to 
appear  in  the  red  cells.  It  depresses  the  cardiac  vagal 
ganglia,  and  hence  the  pulse  quickens  ;  speaking 
generally  conine,  like  nicotine,  paralyses  peripheral 
ganglia  ;  tbis  is  one  cause  of  the  fall  of  blood  pressure. 
The  heart  beats  long  after  breathing  has  ceased. 

Besjuration—  Owing  to  the  profound  paralysis 
of  all  the  motor  nerves,  and  the  later  depression  of 
the  respiratory  centre  and  motor  part  of  tbe  cord, 
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death  takes  place  from  enfeeblement  of  respiration 
and  consequent  asphyxia. 

Nervous  system. — Nerves.  —  Conine  powerfully 
depresses  all  the  motor  nerves.  This  depression 
begins  at  the  periphery,  and  gradually  ascends  till 
the  whole  nerve,  up  to  the  spinal  cord,  is  incapable 
of  responding  to  stimuli.  This  leads  to  paralysis  of 
all  the  muscles  of  the  body  as  far  as  voluntary  and 
reflex  motion  are  concerned,  but  they  themselves  are 
unaffected,  retaining  their  irritability  to  local  stimuli. 
The  sensory  nerves  are  not  implicated  unless  the 
dose  is  very  large ;  then  their  conducting  power  is 
impaired.  The  effects  on  nerves  are  well  illustrated 
in  the  death  of  Socrates,  for  he  was  directed  to 
walk  about  till  his  legs  felt  heavy  (motor  paralysis), 
and  later,  when  his  foot  was  pressed  he  could  not  feel. 

Spinal  cord. — This  remains  uninfluenced  till  quite 
late  ;  then,  if  poisonous  doses  have  been  given,  the 
function  of  its  motor  cornua  is  feebly  depressed,  as  is 
also  that  of  the  respiratory  centre  in  the  medulla. 
These  actions  are  probably  due  to  the  methylconine. 
As  the  amount  of  this  is  variable  in  different  speci- 
mens, the  exact  period  at  which  these  effects  come  on 
varies  with  different  preparations.  In  some  animals 
asphyxial  convulsions  are  very  marked. 

Brain. — Except  for  the  respiratory  centre,  the 
whole  of  the  brain  is  unaffected  by  conine.  Con- 
sciousness is  preserved  until  the  stage  of  asphyxia. 

Eye. — Conine,  when  dropped  into  the  eye,  causes 
immediate  contraction  of  the  pupil  reflexly  from  the 
conjunctival  irritation.  But  soon  the  pupil  dilates, 
and  accommodation  is  paralysed ;  the  same  usually 
happens  when  the  drug  is  given  internally.  Pro- 
bably these  results  are  owing  to  paralysis  of  the 
terminal  portions  of  the  third  nerve,  for  well-marked 
ptosis,  which  is  due  to  this  cause,  is  present,  but  the 
pupillary  effects  are  partly  due  to  depression  of 
sympathetic  ganglia. 

Conine  is  excreted  unchanged,  chiefly  in  the  urine. 
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Theeapeutics. 

External. — Conium  has  been  applied  to  painful 
ulcers  and  sores,  but  it  is,  for  the  reasons  already 
given,  doubtful  whether  it  produces  any  good  effect. 
It  has  also  been  employed  for  myalgia  and  rheu- 
matism, but  it  is  quite  useless. 

Internal. — Conium  is  rarely  given  as  a  medicine, 
for  (a)  the  amount  of  conine  extracted  by  any  pre- 
paration is  very  variable  ;  (b)  the  amount  in  the 
same  part  of  different  plants  is  inconstant ;  (c)  the 
amount  of  methylconine  present  is  also  very  un- 
certain ;  (d)  conine  is  very  volatile  ;  (e)  it  is  unstable, 
light  and  air  making  it  inert.  For  these  reasons  it 
is  probable  that  often  the  pharmacopceial  preparations 
contain  no  conine  at  all.  Ounces  of  the  succus, 
which  is  believed  to  be  the  most  reliable  preparation, 
have  frequently  been  swallowed  without  producing 
any  effects.  The  preparation  of  the  fruit  is  said  by 
some  to  be  more  reliable  than  the  preparations  of  tbe 
leaves.  Conium  has  been  given  in  spasmodic  diseases, 
as  whooping-cough,  in  chorea,  tetanus,  asthma,  and 
epilepsy,  but  in  all  it  does  little  or  no  good. 

Toxicology. 

The  symptoms  produced  by  a  poisonous  dose  are  in  strict 
accordance  with  the  physiological  action.  The  sufferer  feels 
his  legs  to  be  heavy ;  on  attempting  to  walk  he  staggers,  and 
finds  he  can  hardly  move  them,  and  finally  he  has  to  lie  down 
because  he  has  no  power  over  them.  The  arms  become  power- 
less, and  lie  motionless  at  his  side.  There  is  ptosis,  and  dimness 
of  vision  from  paralysis  of  accommodation ;  the  eyes  are  fixed,  the 
pupil  is  dilated.  Swallowing  becomes  difficult.  Eespiration  is 
laboured,  the  voice  is  lost,  and  death  takes  place  from  asphyxia. 
Post  mortem.— The  organs  are  found  congested  with  venous 
blood. 

Treatment.— Emetics  (p.  136),  and  wash  out  the  stomach. 
Wive  tannic  acid  and  again  wash  it  out.  Stimulants  subeuta- 
neously.    Warmth  to  the  feet.    Artificial  respiration. 

Tabaci  Folia.— (Not  official.) 

m„tT*cc„°  [jcaves- .  The  dried  leaves  of  Nicotiana  labacum 
(iNat.  (Jrd.  Solanaccas). 
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Chabactebs. — Large,  up  to  20  or  more  inches  long,  ovate, 
acute,  entire,  brown,  brittle,  glandular,  hairy.  Odour  charac- 
teristic.   Taste  nauseous,  bitter,  acrid. 

Composition — The  chief  constituents  are— (1)  Nicotine, 
C|„HnN,  (2-8  per  cent.).  A  colourless,  volatile,  oily  alkaloid, 
smelling  and  tasting  like  tobacco  leaves,  darkening  with  age. 
Soluble  in  water,  more  so  in  alcohol  and  ether.  Turkish 
tobacco  contains  hardly  any.  (2)  Nicotianin.  (3)  Salts  and 
flavouring  agents. 

The  latest  observations  show  that  Nicotine  is  the  main 
and  most  active  constituent  of  tobacco  smoke. 


Action. 

Tobacco  leaves  act  in  virtue  of  their  nicotine,  one 
of  the  most  powerful  and  rapid  poisons  known. 

External. — Nicotine  is  an  antiseptic. 

Internal. — G astro -intestinal  tract. — Nicotine  in 
even  minute  doses  (|  gr.)  promptly  produces  greatly 
increased  salivary  flow,  due  to  action  on  the  salivary 
ganglionic  apparatus,  burning  pain  in  the  mouth, 
oesophagus,  and  stomach,  horrible  nausea,  quickly 
succeeded — owing  to  its  action  on  the  ganglia  of 
the  gastro-intestinal  muscle — by  vomiting  and  free 
purging  accompanied  by  extreme  collapse.  Thus 
there  are  present  a  rapid,  very  feeble  pulse,  intense 
muscular  weakness,  laborious  respiration,_  partial  loss 
of  consciousness,  occasional  convulsions,  icy  extremi- 
ties, and  profound  general  collapse.  A  dose  of  nico- 
tine may  kill  in  three  minutes,  but  in  both  man  and 
animals  a  certain  tolerance  may  be  acquired. 

Gvrculation> — Nicotine  disintegrates  the  red  cells 
of  freshly  drawn  blood,  but  has  not  this  effect  on 
living  blood,  although  the  spectrum  of  haemoglobin 
is  altered,  so  that  the  corpuscles  must  be  in  some  way 
affected.  Owing  to  slight  stimulation  with  subse- 
quent depression  of  the  vagal  ganglia  and  a  similar 
effect  on  vaso-motor  ganglia  the  pulse  is  at  first 
slowed,  but  soon  the  beat  is  powerfully  depressed,  the 
pulse  becomes  rapid,  irregular,  and  feeble,  and  the 
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blood-pressure  rises  and  falls  irregularly  and  rapidly  ; 
finally  it  falls  profoundly. 

Bespiration  —  This  is  at  first  accelerated  and 
deepened  ;  ultimately  it  is  paralysed  from  depression 
of  the  centre.    Death  is  partly  due  to  asphyxia. 

Nervous  system. — The  higher  faculties  are  de- 
pressed by  large  doses,  for  those  poisoned  become 
comatose  within  even  a  minute  or  two  of  taking  a 
large  dose.  The  convulsions  occasionally  observed  in 
man,  and  always  in  the  frog,  are  probably  due  to 
spinal  stimulation.  Ultimately  the  function  of  the 
motor  nerves  is  entirely  abolished.  This  explains 
the  intense  muscular  weakness.  Probably  the  sensory 
nerves,  and  certainly  the  muscles,  escape. 

Whether  injected  into  the  circulation  or  applied 
locally  to  nerve  ganglia,  nicotine  paralyses  them,  and 
to  this  many  of  its  actions,  e.g.  gastro-intestinal,  are 
due.  After  internal  administration  or  local  appli- 
cation of  nicotine  the  superior  cervical  ganglion, 
for  example,  is  paralysed,  so  that  while  post-ganglionic 
stimulation  causes  blanching  of  ear,  dilatation  of 
pupil  and  secretion  of  saliva,  pre-ganglionic  has  no 
effect. 

Eye. — A  toxic  dose  taken  internally,  or  the  local 
application  of  nicotine  to  the  eye,  contracts  the 
pupil  of  man  and  most  animals.  This  will  occur  in 
excised  eyes,  and  is  therefore  a  local  effect.  With 
some  animals  nicotine  is  a  mydriatic. 

Secretion. — Nicotine  first  stimulates  but  ulti- 
mately paralyses  the  secretory  structures  of  the 
salivary,  sweat,  lachrymal,  and  probably  all  other 
glands.    It  acts  on  the  ganglionic  apparatus. 

Elimination. — Nicotine  is  eliminated  partly  by 
the  lungs,  but  chiefly  in  the  urine,  the  secretion  of 
which  it  increases. 

Thekapeutics. 

Tobacco  is  never  used  therapeutically.  Formerly 
it  was  employed  in  the  form  of  an  enema  of  the  leaves 
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to  relax  muscular  spasm,  so  as  to  facilitate  the  reduc- 
tion of  dislocations. 

Tobacco  smoking,  in  those  who  are  unaccustomed 
to  it,  produces,  to  a  greater  or  less  degree,  the  sym- 
ptoms of  gastro-intestinal  irritation  and  collapse  just 
mentioned.  Even  in  those  who  are  used  to  it  the 
smoke  may  produce  catarrh  of  the  pharynx.  Some 
persons  find  smoking  after  breakfast  assists  the  daily 
action  of  the  bowels.  With  many  people  it  has  an 
obscure  effect,  especially  among  those  who  lead  seden- 
tary lives,  in  stimulating  the  brain  and  producing  a 
peaceable,  calm  state  of  mind.  Over-indulgence  in 
it  may  lead  to  loss  of  appetite,  irregularity  of  the 
heart,  chronic  laryngeal  and  pharyngeal  catarrh,  and 
retrobulbar  neuritis  of  the  optic  nerve.  The  effect 
of  this  is  that  the  sufferer  complains  that  objects 
look  misty,  he  has  a  central  scotoma,  sometimes 
complete,  often  only  for  red  and  green,  and  finally 
atrophy  of  hie  optic  nerve. 

The  pituri  plant  contains  an  alkaloid,  piturine, 
acting  exactly  like  nicotine.  The  leaves  of  it  are 
used  in  Australia  instead  of  tobacco. 

COCA. 

Cocae  Folia.  Synonym.— Cxxca,.  The  dried  leaves  of 
Erythroxylum  coca,  and  other  species  of  Erythroxylum  (Nat. 
Ord.  Lincce).    South  America. 

Chaeacters — 1|  to  3  in.  long,  1  to  1^  in.  wide  ;  brownish- 
green,  oval,  entire,  glabrous  ;  upper  surface  has  a  distinct  ridge 
above  midrib,  under  surface  curved  line  either  side  of  it,  but 
the  ridge  and  curved  lines,  while  well  marked  in  specimens 
from  Bolivia,  are  usually  absent  in  those  from  Peru,  which  are 
smaller.    Faint  tea-like  odour,  bitter  taste. 

Composition. — It  contains  four  alkaloids,  viz.  (1)  cocaine 
(q.v.),    which  is    rnethylbenzoylecgonine,   0-2    per   cent. ; 

(2)  truxilline,  formerly  called  cocamine  or  isatropyl-cocaine  ; 

(3)  cinnamyl-cocaine ;  (4)  tropa-cocaine.  The  first  three 
are  derivatives  of  ecgonine.  Different  specimens  vary  very 
much  in  strength  of  cocaine.  Fresh  specimens  are  stronger 
than  those  that  have  been  kept. 
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Incohpatibles  Mineral  acids  (decompose  cocaine  into 

benzoic  acid  and  ecgonine),  sodium  bromide,  salts  of  mercury, 
menthol,  and  silver  nitrate. 

Preparation. 
Extractum  Cocse  Liquidum.— Powdered  leaves 
and  alcohol  (60  per  cent.),  equal  parts. 
Dose,  |  to  1  fl.  dr. 

Cocaiiia.— Cocaine.  C17H;,1N04. 

Source. — An  alkaloid  obtained  from  Coca  leaves. 

Characters. — Colourless  monoclinic  prisms  with  a  slightly 
bitter  taste  followed  by  numbness.  Solubility. — Almost  in- 
soluble in  water.  1  in  10  alcohol  (90  per  cent.)  ;  1  in  4  ether  ; 
2  in  1  chloroform ;  1  in  4  oleic  acid  ;  1  in  12  olive  oil. 

Preparation. 

Unguentum  Cocainse.— Cocaine,  1 ;  oleic  acid, 
4 ;  lard,  20. 

Cocaiiia;  Hydrocliloridum.— Cocaine  Hydro- 
chloride. C.ft.NO^HCl. 

The  hydrochloride  of  an  alkaloid  obtained  from  Coca 
leaves. 

This  salt  was  called  the  hydrochlorate  of  cocaine  in  B.  P. 
1885. 

Characters.— Colourless  acicular  crystals  or  a  crystalline 
powder.  Solubility. — 2  in  1  of  water,  1  in  3  of  alcohol  (90 
per  cent.),  1  in  3  of  glycerin.  The  solution  has  a  bitter  taste, 
it  produces  in  the  mouth  a  slight  tingling  followed  by  pro- 
longed numbness.  It  is  said  to  keep  better  if  ^  per  cent, 
solution  of  boric  acid  be  added  to  it. 

Dose,  |  to  §  gr. 

Preparations. 

1.  Injectio  Cocainse  Hypodermica. — Cocaine 
hydrochloride,  33  gr. ;  salicylic  acid  (to  preserve  the 
solution),  £  gr. ;  water,  6  fl.  dr.  Strength. — 10  per  cent. 

Dose,  2  to  5  m.  subcutaneously. 

2.  Lamella  Cocain.se. — Discs  of  gelatin  and 
glycerin  each  weighing  ~  gr.,  and  containing  cocaine 
hydrochloride  i  gr. 

Each  is  four  times  the  strength  of  those  in  B.  P.  1885. 

3.  TrocMscus  Krameriss  et  Cocain.se. — Each 
contains  extract  of  krameria  1  gr.,  cocaine  hydrochloride 
i  gr.,  with  a  fruit  basis. 
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Action. 

External. — Cocaine  has  little  action  on  the  un- 
broken skin,  but  if  injected  subcutaneously  or  applied 
to  mucous  membranes— as,  for  example,  those  of  the 
eye,  nose,  mouth,  rectum,  vagina — it  produces  com- 
plete local  anaesthesia  to  pain  and  touch,  so  that 
small  operations  can  be  performed  without  the  patient 
feeling  them.  A  5  or  10  per  cent,  solution  of  the 
hydrochloride  is  strong  enough  to  thus  paralyse  the 
sensory  nerves.  Stronger  solutions  must  be  applied 
to  abolish  sensations  of  heat  and  cold  and  to  paralyse 
motor  nerves.  If  a  solution  is  injected  into  the 
subdural  space  of  the  spine,  sensation— and  with  larger 
doses  motion — is  abolished  in  the  parts  the  nerves 
of  which  arise  from  the  cord  below  the  point  of 
injection  ;  thus  by  injection  between  the  3rd  and 
4th  lumbar  vertebras,  sensation  in  the  lower  limbs 
and  abdomen  up  to  the  umbilicus  is  abolished.  When 
applied  locally  cocaine  stimulates  vaso-constrictor 
nerves  and  hence  arteries  contract. 

Internal. — G astro -intestinal  tract. — Applied  to 
the  nose  or  tongue  cocaine  abolishes  smell  and  taste 
(especially  for  bitter  substances)  respectively,  and 
when  it  is  taken  internally,  the  gastric  mucous  mem- 
brane experiences  its  anaesthetic  influence.  Therefore 
the  sensation  of  hunger  is  deadened,  and  persons 
taking  cocaine  can  go  a  long  while  without  feeling  the 
want  of  food  ;  but  the  drug  is  not  a  food,  for  the  body 
rapidly  wastes.  Digestion  is  not  impaired.  Because 
of  its  local  anaesthetic  effect  it  sometimes  stops 
vomiting  Very  large  doses  may  lead  to  diarrhoea. 
In  the  organism  it  is  quickly  converted  into  ecgonine. 

Circulation.  —  Large  doses  stimulate  both  the 
accelerator  centre  and  the  cardiac  muscle,  and  there- 
fore the  pulse  quickens,  and  as  the  vaso-motor  centre 
is  stimulated  the  blood-pressure'Tises. 

Bespiration. — It  acts  upon  the  respiratory  centre, 
first  stimulating  it,  so  that  the  rapidity  and  depth  of 
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respiration  are  increased ;  bat  soon  depression  of  the 
centre  follows,  the  respiratory  movements  become 
feeble,  of  the  Cheyne- Stokes  type,  and  death  takes 
place  from  asphyxia. 

,  Nervous  system.  —  Cerebrum.  —  Cocaine  is  a 
stimulant  to  the  central  nervous  system,  affecting 
first  the  higher  centres,  later  the  cord.  Subsequent 
to  stimulation  depression  follows.  Moderate  doses 
greatly  increase  the  bodily  and  mental  power,  and 
give  a  sense  of  calm  and  happiness  with  abolition 
of  bodily  and  mental  fatigue.  This  greater  physical 
energy  renders  possible  the  performance  of  long, 
exhausting  muscular  feats.  For  these  effects,  coca 
leaves  mixed  with  clay  or  ashes  are  chewed  by 
thousands  of  the  inhabitants  of  Peru  and  the  neigh- 
bouring countries.  A  single  large  dose  causes  mental 
excitement,  delirium,  convulsions,  and  ataxy,  with 
subsequent  headache  and  depression.  The  ataxy  is 
due  to  impairment  of  conduction  of  sensory  impres- 
sions from  the  peripheral  sensory  nerves,  but  this 
is  not  enough  to  prevent  increased  reflex  action 
An  excessive  indulgence  in  the  habit  of  coca  chewing 
leads  to  indigestion,  extreme  emaciation,  insomnia 
and  enfeeblement  of  intellect. 

Eye.— When  a  solution  of  cocaine  of  about  4  per 
cent,  is  dropped  into  the  eye  local  anaesthesia  is  pro- 
duced first  of  the  conjunctiva  and  cornea,  later  of  the 
ins.  it  is  attained  in  about  seven  minutes,  and  lasts 
about  seven  minutes.  At  first  there  may  be  a  transi- 
tory contraction  of  the  pupil.  This  is  probably  due  to 
reflex  action,  and  soon  it  gives  way  to  wide  dilata- 
tion. The  maximum  is  attained  in  an  hour  or  two 
The  normal  state  is  regained  in  from  twelve  to 
twenty-four  hours.  The  dilated  pupil  is  feebly 
responsive  to  light,  and  the  dilatation  is  2 
overcome  by  physostigmine.  The  ocular  tension  is 
lightly  lowered,  and  the  palpebral  apertSL  s 
widened.    Accommodation  is  partially,  but  neve  • 
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completely,  paralysed.  The  vessels  of  the  eye  are 
constricted.  These  effects  are  chiefly  due  to  irrita- 
tion of  the  sympathetic,  and  as  they  are  quickly 
produced  by  dropping  the  drug  in  the  eye  they  are 
probably  local.  All  these  effects  are  slowly  produced 
if  large  doses  of  cocaine  are  taken  internally. 

Muscles. — The  amount  of  muscular  work  of  which 
the  body  is  capable  is  increased  by  cocaine,  by  its 
action  on  the  central  nervous  system.  The  excretion 
of  urea  and  nitrogenous  metabolism  are  unaltered. 

Temperature. — This  may  rise  in  cocaine  poisoning. 

Kidneys. — Cocaine  is  most  likely  excreted  by 
these  organs.    It  diminishes  sexual  excitability. 

Therapeutics. 
External. — A  5  to  10  per  cent,  solution  of  the 
hydrochloride  may  be  injected  subcutaneously  as  a 
local  anassthetic  when  any  small  operation  has  to  be 
performed.  Solutions  painted  or  dropped  on  may  be 
used  for  operations  on  the  mouth,  throat,  teeth  (4  per 
cent.),  eye  (1  to  4  per  cent.),  ear,  vagina,  urethra, 
and  rectum  (4  to  10  per  cent.),  and  they  may  be 
applied  to  any  of  these  parts  when  they  are  very 
painful.  Cocaine  will  relieve  vulval  pruritus,  and 
has  been  used  locally  to  the  nose  in  hay  fever. 
Painful  ulcers,  fissures,  &c,  are  beneficially  treated 
with  it.  Ointments,  bougies,  and  suppositories, 
usually  containing  2  to  5  per  cent,  of  cocaine,  which 
is  soluble  in  fats  while  the  hydrochloride  is  not,  are 
very  useful.  A  15  per  cent,  solution  has  been  in- 
jected into  the  gums  for  tooth  extraction,  but  is  not 
strongly  recommended.  Cocaine  lanolin  (8-5  per 
cent.)  is  applied  to  painful  dental  cavities.  Oculists 
employ  cocaine  very  largely  to  produce  local  anass- 
thesia  of  the  eye. 

Internal.  —  Mouth.  —  A  solution  is  useful  for 
painting  or  spraying  on  to  the  throat  previous  to 
laryngeal  examinations.  The  lozenges  of  Ivramena 
and  Cocaine  are  valuable  for  painful  sore  throats. 
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Stomach. — Cocaine  in  some  cases  allays  excessive 
vomiting,  and  has  been  said  to  cure  sea-siekness. 

It  is  not  often  used  in  Europe  as  a  medicine  for 
its  restorative  effects  ;  as  already  mentioned,  it  is  not 
a  food,  and  the  good  it  does  is  only  temporary. 
It  is  a  respiratory  depressant ;  but  severe  poisoning 
symptoms  are  rarely  noticed  unless  the  drug  is 
injected.  Then  it  may  quickly  cause  vertigo,  pallor, 
fainting,  profound  cardiac  and  respiratory  depression 
with  tremors  and  other  nervous  symptoms  which 
may  in  very  rare  instances  persist  for  months,  even 
if  the  other  symptoms  are  overcome. 

Chronic  Cocaine  Poisoning. — Synonym,  Cocarnania. — ■ 
The  sufferer  takes  cocaine  either  for  its  pleasant  effects  or 
because  he  thinks  it  will  help  him  to  break  himself  of  the 
morphine  habit,  or  he  takes  it  with  morphine.  It  is  usually 
administered  subcutaneously.  The  pulse  is  rapid,  and  fainting 
is  common.  There  is  much  wasting  and  the  patient  looks  pale 
and  death-like.  Usually  he  suffers  from  insomnia  and  he 
may  become  acutely  maniacal  with  delusions  of  persecution. 
Visual  and  other  hallucinations  are  often  present,  and  it  is 
very  characteristic  that  patients  complain  of  little  animals 
creeping  on  the  skin,  "  cocaine  bugs,"  they  say.  They  are 
extraordinarily  prolix  in  both  conversation  and  writing. 

Eucaine.  (Not  official.)  Two  artificial  alkaloids 
allied  to  cocaine,  viz.  alphaeucaine  (C1!1H.,-N04)  and  beta- 
eucaine  (C^H^NOJ,  have  been  used  as  local  anaesthetics 
The  beta  compound  is  the  better,  being  less  irritating,  and 
when  eucaine  is  spoken  of  the  beta  compound  is  meant.  '  The 
hydrochloride  is  the  salt  commonly  used.  The  action  of 
eucaine  is  slower  than  that  of  cocaine,  and  weight  for  weight  two 
or  three  times  less  powerful ;  but  the  anesthesia  is  more  pro- 
longed, the  heart  and  blood-vessels  are  not  affected,  and  the 
pupil  is  not  dilated.  The  hydrochloride  is  soluble  1  in  30  of 
water.  A  2  per  cent,  solution  is  used  for  the  eye,  a  4  per  cent  for 
dentistry,  and  a  5  to  10  per  cent,  for  mucous  membrane's  or 
subcutaneous  injection.  It  is  used  for  large  operations  in  the 
following  way.  Powders  containing  eucaine  hydrochloride 
3  gr.,  sodium  chloride  12  gr.,  are  prepared:  each  dissolved  in 
jJ3  n.  oz.  of  water  gives  a  solution  of  2  in  1000.  This  solu 
tion  is  injected  in  various  places  into  the  part  about  to  be 
operated  upon.    The  injection  of  3  gr.  of  eucaine  hydro- 
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chloride  for  a  single  operation  is  considered  safe.  Adrenalin 
hydrochloride  1  in  1000  is  often  added  to  diminish  bleeding. 
Stovaine  (Not  official.) 

Synonym.-  Ethyldimethylaminopropinol  hydrochloride. 

Cocaine,  eucaine,  and  stovaine,  when  injected  by  lumbar 
puncture  inside  the  spinal  dura  mater,  produce  sufficient  local 
anaesthesia  hi  all  the  parts  having  nerve  supply  from  the 
cord  below  the  site  of  injection  for  the  performance  of  opera- 
tions upon  them.  It  is  at  present  undecided  whether  this  mode 
of  producing  anesthesia  is  safer  than  general  anaesthesia,  but 
stovaine  is  certainly  safer  than  eucaine  or  cocaine.  A  sterile 
aqueous  solution  containing  i  to  1  gr.  of  stovaine  may  be  used. 

JAJBORAND1. 

Jaboramli  Folia.— The  dried  leaflets  of  Pilocarpus 
jaborandi  (Nat.  Ord.  Rutaccce).  Paraguay. 

Characters.— Leaflets  very  shortly  stalked,  about  3  in. 
long ;  oval-oblong  or  oblong-lanceolate,  unequal  at  base ; 
obtuse  and  emarginate  ;  slightly  revolute  and  entire  at  the 
margins  ;  coriaceous.  Upper  surface  glabrous,  dull  green  ; 
under  surface  paler,  often  hairy,  with  prominent  midrib  and 
pellucid  dots.  Odour  when  bruised  aromatic.  Taste  on  chew- 
ing slightly  bitter  and  aromatic  at  first,  subsequently  pungent, 
and  increasing  the  flow  of  saliva. 

Impurity. — Leaves  of  species  of  Piper,  not  oval-oblong. 

Composition. — The  chief  constituents  are — (1)  A  liquid, 
colourless  alkaloid,  pilocarpine,  CuEI^NX).,,  \  to  1  per  cent. 
(2)  Isopilocarpine.  (3)  Pilocarpidine.  These  are  the  only 
t  hree  alkaloids ;  the  last  two  are  stereo-isomers,  and  consist 
chemically  of  a  methyl-glyoxaline  group  united  with  a  homo- 
pilopic  radicle.  (4)  A  volatile  oil.  These  active  principles  are 
soluble  in  alcohol,  but  only  imperfectly  so  in  water. 

Preparations. 

1.  Extractum  JaborandifLiquidum.—  Jabo- 
randi leaves  and  alcohol  (45  per  cent.),  equal  parts. 

Dose,  5  to  15  m. 

2.  Tinctura  Jaborandi.— Powdered  leaves,  1 ; 
alcohol  (45  per  cent.),  5.  Percolate. 

Dose,  £  to  1  fl.  dr. 

Pilocarpine  IVitras.— Pilocarpine  Nitrate.  C,,!!^ 
N202)HN03. 

Source.— Obtained  from  jaborandi  leaves. 

Chakacters. — A  white  crystalline  powder.  Commercial 
samples  frequently  contain  isopilocarpine  and  pilocarpidine. 
Solubility.  —1  in  9  of  water,  1  in  50  of  cold,  freely  in  hot  alco- 
hol (90  per  cent.) 
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Dose,  -}3  to  I  gr.  by  the  mouth,  ^  to  £  gr.  hypoder- 
mically. 

Action. 

External. — None. 

Internal. —  Gastro-intcstinal  tract. —  Pilocarpine 
is  very  quickly  absorbed,  and  soon  produces  a  great 
increase  in  the  amount  of  salivary  secretion.  The 

mouth  seems  warm,  and  there  may  be  a  feeling  of 
tenseness  about  the  salivary  glands.  The  saliva 
contains  an  abundance  of  salts  and  ptyalin,  and  can 
convert  starch  into  sugar.  Its  increase  is  due  to  a 
direct  stimulation  of  the  terminal  filaments  of  the 
chorda  tympani  and  other  nerves  which  end  in  the 
cells  of  the  salivary  glands,  so  that  stimulation  of 
these  nerves  can  add  very  little  to  the  flow  produced 
by  the  drug — in  fact,  not  more  than  can  be  accounted 
for  by  vascular  alterations.  This  action  is  antago- 
nized immediately  by  atropine,  as  that  paralyses 
the  endings  of  these  nerves.  To  a  slight  extent 
pilocarpine  excites  the  secretion  of  the  gastric  juice, 
intestinal  fluid,  and  pancreatic  secretion.  The 
unstriped  muscle  of  the  stomach  and  intestine  is 
stimulated,  and  thus  the  drug  may  purge.  The  bile 
is  unaffected.  Large  doses,  especially  of  jaborandi, 
may  produce  vomiting. 

Circulation. —  Pilocarpine  has  no  effect  on  the 
blood,  but  it  is  a  cardiac  depressant.  The  pulse- 
rate,  it  is  true,  may  be,  and  in  the  human  being 
always  is,  a  little  accelerated  at  first,  but  soon  it 
falls.  _  This  slowing  of  the  pulse  is  at  once  set  aside  by 
atropine,  but  is  not  prevented  by  section  of  the  vagus, 
therefore  pilocarpine  acts  on  the  heart  itself,  stimu- 
lating the  terminations  of  the  vagus.  The  arterioles 
of  the  limbs  and  body  generally  are  constricted  by 
action  on  the  nerve  ends  in  the  vessel  walls,  but  the 
pulmonary  arterioles  are  dilated.  The  vascular  con- 
striction and  primary  cardiac  acceleration  cause  at 
first  a  rise  of  blood  pressure,  but  soon  the  depression 
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of  the  heart  leads  to  a  fall.  The  lymphocytes  in  the 
blood  are  increased. 

Respiration. — The  amount  of  bronchial  secretion 
is  increased,  and  the  bronchioles  are  constricted  from 
excitation  of  the  vagal  endings  in  the  bronchial 
muscles. 

Skin. — Jaborandi,  through  its  alkaloid  pilocar- 
pine, produces  a  very  profuse  secretion  of  sweat. 
It  is  the  most  powerful  diaphoretic  drug  we  have.  A 
single  dose  may  cause  the  flow  of  fifteen  fluid  ounces 
of  sweat.  It  is  said  that  the  proportion  of  urea  and 
chlorides  in  the  sweat  is  greatly  increased.  This 
profuse  diaphoresis  is  due  to  the  action  of  the  pilo- 
carpine on  the  terminations  of  the  nerves  in  the 
sweat-glands,  and  is  stopped  by  atropine.  The  skin 
may  flusb,  but  this  is  not  the  cause  of  the  dia- 
phoresis. Under  a  course  of  j  aborandi  the  hair  grows 
more  actively,  but  it  becomes  very  coarse  and  dark. 

Kidneys. — If  the  sweating  is  profuse  the  secretion 
of  urine  is  lessened.  Pilocarpine  is  excreted  un- 
changed in  the  urine,  which  may  contain  sugar  due 
to  stimulation  of  the  glycogenic  function  of  the  liver. 

Temperature. — The  temperature  falls  consider- 
ably. This  is  probably  due  in  large  part  to  the 
evaporation  of  the  perspiration. 

Eye. — Whether  applied  locally  to  the  eye  or 
given  internally,  pilocarpine  produces  great  contrac- 
tion of  the  pupil,  due  to  stimulation  of  the  ends  of 
the  third  nerve  in  the  eye,  and  this  is  antagonized 
by  atropine.  It  also  causes  increased  tension  of  the 
eyeball,  and  an  approximation  of  the  nearest  and 
farthest  points  of  distinct  vision. 

Other  actions.— It  stimulates  the  uterus,  and  has 
in  very  rare  cases  produced  abortion.  It  increases 
the  secretion  of  milk,  of  tears,  of  nasal  mucus,  and  of 
cerumen.  It  causes  the  spleen  and  bladder  to  contract. 

It  will  be  noticed  that  it  has  two  main  actions  : 
(1)  It  "stimulates  the  secretions,  viz.  those  of  the 
salivary  glands,  stomach,  intestines,  skin,  pancreas, 
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bronchial  mucous  membrane,  nose,  lachrymal  glands, 
and  ear.  In  those  that  have  been  investigated,  and 
probably  in  all,  it  acts  locally.  It  has  not  been  de- 
cided in  every  case  whether  the  cells  of  the  glands  or 
the  nerve  terminations  in  them  are  affected.  (2)  It 
stimulates  the  nerve  terminations  of  involuntary 
muscles,  viz.  in  the  eye,  the  intestines,  the  stomach, 
the  bronchial  tubes,  the  uterus,  the  spleen,  the  heart, 
the  bladder,  and  it  acts  on  the  muscular  coat  of  the 
vessels.  The  most  important  effects  are  the  dia- 
phoresis, the  salivation,  and  the  myosis.  It  is  conse- 
quently antagonistic  in  its  action  to  atropine,  but 
it  is  much  weaker,  for  a  small  dose  of  atropine 
counteracts  a  very  large  dose  of  pilocarpine. 
Children  bear  large  doses  of  it  well.  Pilocarpine  is 
much  more  used  than  jaborandi,  as  it  is  more  prompt 
and  more  certain  in  its  action,  and  is  less  likely  to 
cause  indigestion. 

Isopilocarpine  has  in  all  respects  a  similar  action 
to  pilocarpine,  but  it  is  much  less  powerful ;  and  so 
has  pilocarpidine,  but  it  is  still  less  active. 

Therapeutics. 
External. — Pilocarpine  has  been  used  locally  to 
promote  the  growth  of  the  hair.  An  ointment  (Pilo- 
carpine nitrate,  4  gr. ;  vaseline,  f  oz. ;  lanolin,  ^  oz.) 
and  a  lotion  (Pilocarpine  nitrate,  2  gr. ;  quinine  hydro- 
chloride, 8  gr. ;  glycerin,  2  fl.  dr. ;  aqua  rosas,  6  fl.  dr.) 
have  been  used. 

Internal. —  Pilocarpine  has  been  employed  for 
many  conditions,  but  its  great  use  is  as  a  diaphoretic 
in  Bright's  disease.  For  this  purpose  £  of  a  grain 
or  more  of  the  nitrate  is  injected  subcutaneously  in 
the  evening.  The  sweating  is  aided  by  wrapping 
the  patient,  who  should  be  naked,  in  several  warm 
blankets,  giving  him  hot  drinks,  and  putting  a  hot 
water  bottle  to  his  feet.  After  the  sweating  has 
ceased,  he  should  be  dried  and  left  in  a  dry  blanket. 
As  it  is  such  a  powerful  cardiac  depressant,  it  must 
be  given  with  great  caution  when  the  heart  is 
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diseased.  Occasionally  it  is  employed  locally  in 
affections  of  the  eye.  Patients  suffering  from  deaf- 
ness,_  due  to  disease  of  the  auditory  nerve  or  its 
terminations,  are  sometimes  relieved  by  pilocarpine. 
Injected  subcutaneously  it  has  been  given  success- 
fully as  an  antidote  to  belladonna  poisoning. 
Muscarine.— (Not  official.) 

Muscarine  is  an  alkaloid  extracted  from  a  poisonous 
mushroom,  Agaricus  muscarius. 

It  acts  exactly  like  pilocarpine,  but  is  not  used  in  medi- 
cine because  it  is  such  a  very  powerful  poison. 

Cnrara.— (Not  official.) 

Synonyms—  Curare,  Ourari,  Urari,  Wourara,  Wourali. 
The  South  American  arrow  poison,  prepared  from  species  of 
Stryclmos  and  other  plants. 

Charactebs. — A  blackish-brown,  dry,  bitter  extract. 
Composition. — It  contains  an  extremely  active  poison, 
curarine  or  curarina,  a  yellowish-brown  powder,  intensely  bitter. 
Dose,  2^  to  ^  gr.  subcutaneously. 

Preparation  (Brit.  Pharm.  Conference). 
InjectioCurarseHypodermica. — Curare,  5  gr. ; 
add  distilled  water  to  form  a  thin  paste.    Put  in  a 
funnel  plugged  with  absorbent  wool,  and  gradually  add 
more  water  till  a  drachm  is  obtained. 
Dose,  1  to  6  m.  (subcutaneously). 
Lamellfe  or  discs,  each  containing^  of  a  grain,  are 
also  prepared.    They  are  dissolved  in  a  few  minims  of 
water  before  injection  subcutaneously. 

Action  and  Thebapeutics. 
The  physiological  action  of  curare,  by  which  it 
paralyses  the  end  plates  of  the  motor  nerves  of 
voluntary  muscle,  is  well  known.   It  has  been  given, 
and  occasionally  successfully,  in  tetanus. 


GROUP  II. 

Vegetable  Drugs  whose  Main  Action  is  on  the 
Heart. 

Class  I  The  digitalis  group,  decreasing  the  frequency 

and  increasing  the  force  of  the  beat  of  the  heart : 

Digitalis.    Strophantus.    Squill.  Convallaria. 
Erythropliloeum. 
Class  II.— The  aconite  group,  decreasing  the  frequency 
and  decreasing  the  force  of  the  beat  of  the  heart : 
Aconite.  Veratrine. 
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Class  I.— The  Digitalis  Group. 
DIGITALIS. 

Digitalis  folia. — Digitalis  Leaves.  Synonym. — Fox- 
glove Leaves.  The  dried  leaves  of  Digitalis  purpurea  (Nat.  Ord. 
Scroplmlariacccp),  the  purple  foxglove.  Collected  from  plants 
commencing  to  flower. 

Characters. — 4-12  in.  long,  up  to  C  in.  broad,  with  a 
winged  petiole  ;  ovate,  subacute,  crenate  ;  somewhat  rugose  ; 
hairy  dull  green  above,  densely  pubescent  and  paler  beneath. 
Odour  faint.    Taste  very  bitter,  unpleasant. 

Composition  The  chief  constituents  are — (1)  Digitoxin, 

a  glucoside,  the  most  active  principle,  very  poisonous,  cumu- 
lative. Insoluble  in  water,  sparingly  in  ether,  easily  in 
chloroform  and  alcohol.  Exists  in  commerce  as  minute  white 
crystals.  Dose,  ^  to  J5  gr.  (2)  Digitalin,  a  crystalline  gluco- 
side possessing  in  a  high  degree  the  actions  of  digitalis.  It  is 
also  called  Digitalin  verum.  Soluble  1  in  1000  water.  Dose,;— 
to  gr.  subcutaneously.  (3)  Digitophyllin,  a  glucoside. 
(4)  Digitalein,  an  amorphous  glucoside  not  yet  proved  to  be 
a  definite  chemical  substance,  soluble  in  water,  and  therefore 
suitable  for  hypodermic  injections;    dose  hypodermically 

gr.,  said  to  be  non-cumulative.  These  four  glueosides 
are  said  to  represent  the  cardiac  stimulating  action  of 
the  drug.  (5)  Digitonin,  a  saponin  (q.v.) ;  this  is  a  car- 
diac depressant,  and  is  therefore  antagonistic  to  the  other 
active  principles.  (6)  Digitin,  a  glucoside  devoid  of  physio- 
logical action.  All  these  five  glueosides  are  non-nitrogenous. 
(7)  Two  acids,  digitalic  and  antirrhinic.  (8)  Other  usual  con- 
stituents of  plants,  as  tannin,  volatile  oil,  colouring  matter, 
starch,  sugar,  gum,  salts.  It  will  be  noticed  that  digitalis 
contains  no  alkaloids. 

The  following  five  substances,  all  soluble  in  alcohol,  are 
met  with  in  commerce  : — 

(A)  Homolle's  digitalin  (same  as  Quevenne's  digitalin),  an 
amorphous  yellowish-white  powder  or  small  scales,  intensely 
bitter,  inodorous,  but  irritating  to  the  nostrils.  Consists  chiefly 
of  digitalin  with  a  little  digitoxin.  Possesses  the  action  of 
the  leaves.  Granules  of  it  are  used  on  the  Continent ;  each 
usually  contains  of  a  grain,  which  is  equal  to  1|  gr.  of  the 
powdered  leaves,  but  they  are  uncertain  in  composition. 

(B)  Nativelle's  digitalin  :  light  white  crystalline  tufts 
of  needles,  very  bitter.  Soluble  in  chloroform,  not  in  water 
or  ether.  It  consists  very  largely  of  digitoxin,  and  is  cumula- 
tive.   Dose,  ^  to  i  gr.  in  a  pill. 

(C)  German  digitalinum  purum.  Dose,  i  to  i  gr.  A 
yellowish-white  powder.    Soluble  in  water.    Consists  chiefly 
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of  chgitalein,  with  some  digitalin  and  digitonin.  It  is  the 
most  suitable  preparation  for  subcutaneous  injection. 

(D)  Digitalin,  already  described  (see  p.  409). 

(E)  Digitoxin,  already  described  (see  p.  409): 
Incompatibles.— Per-salts  of  iron  (see  p.  417),  lead  acetate 

cinchona. 

Dose,  £  to  2  gr.  of  the  powdered  leaves.  Subcutaneous 
administration  of  digitalis  is  not  recommended,  but  the  most 
suitable   preparation  is  Digitalinum  Pulverisatum  Purum 
Germanicum.   It  contains  digitalein,  digitoxin,  and  digitonin 
Dose,  J5  to  |  gr. 

Preparations. 

1.  Infusum  Digitalis.—  Dried  leaves,  60  grains  ; 
boiling  water,  1  pint  (contains  much  digitonin,  not 
much  digitoxin).  If  kept  long  loses  its  physiological 
activity. 

Dose,  2  to  4  fl.  dr.  (note  that  it  is  drachms,  not 
ounces). 

2.  Tinctura  Digitalis.— Dried  leaves,  2|; 
alcohol  (60  per  cent.),  20.  Percolate.  (Contains  both 
digitalin  and  digitoxin.) 

Dose,  5  to  15  m. 
As  the  proportion  of  the  many  constituents  varies  in  the 
preparations,  some  prefer  always  to  give  the  powdered  leaves. 
Dose,  15  to  30  m. 

Action. 

External. — The  leaves  are  slightly  irritating,  but 
it  is  doubtful  whether  any  of  their  constituents  can 
be  absorbed  by  the  skin.  Preparations  of  digitalis  occa- 
sionally cause  abscesses  if  injected  subcutaneously. 

Internal. — Gastro-intestinal  tract. — Digitalis  is 
a  mild  gastro-intestinal  irritant,  and  even  moderate 
doses  cause  vomiting  and  diarrhoea  in  some  people. 

Blood. — It  is  rapidly  absorbed  ;  it  is  not  known 
to  affect  the  blood. 

Heart. — The  first  action  of  digitalis  in  mammals 
is  to  slow  the  beat  of  the  heart,  by  prolonging  the 
diastole,  the  duration  of  the  systole  is  not  altered, 
but  its  force  is  greatly  increased,  so  much  so  that 
after  large  doses  the  heart  may,  in  animals,  be  seen 
to  become  pale,  because  almost  every  drop  of  blood 
is  squeezed  out  of  it.  The  pulse  is  consequently 
increased  in  force,  but  retarded.  If  before  the  drug 
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was  given  the  heart  was  beating  irregularly,  it 
generally  becomes  regular.  If  the  drug  is  taken 
internally,  the  whole  of  both  ventricles  is,  in 
mammals,  affected  ;  but  in  frogs  one  portion  of  the 
ventricle  may  remain  spasmodically  contracted 
during  the  diastole  of  the  rest  of  it.  After  toxic 
doses  the  contractions  are  very  irregular,  and  finally 
the  ventricles  are  in  frogs  arrested  in  systole,  firmly 
contracted,  quite  pale,  and  unable  to  respond  to  any 
stimidi,  but  in  mammals  the  heart  finally  stops  in 
diastole.  In  frogs  the  slowing  is  due  to  a  prolonga- 
tion of  systole,  not  diastole,  for  in  them  the  direct 
action  on  the  muscle  is  greater  than  that  on  the 
vagus  mechanism ;  but  the  latter  predominates  in 
mammals,  hence  the  lengthening  of  diastole.  If 
locally  applied  to  parts  of  the  ventricle  of  the  frog, 
only  those  parts  to  which  the  digitalis  is  applied  are 
contracted  ;  this  is  not  so  in  mammals.  The  auricles 
are  in  most  animals  slowed  by  it,  but  the  force  of 
their  beat  is  not  much  altered,  because  their  muscular 
mechanism  is  much  less  developed  than  their  vagal. 
In  all  animals  large  doses  cause  great  irregularity 
of  the  auricular  beat. 

That  these  phenomena  are  partly  due  to  the 
direct  action  of  the  drug  on  the  cardiac  muscle  is 
shown  by  the  fact  that  digitalis  not  only  tonically 
contracts  the  frog's  heart  when  applied  locally,  but  it 
will  even  increase  the  force  of  the  contraction  when 
applied  to  the  isolated  apex  in  which  it  is  believed 
no  nerves  exist,  and  it  acts  on  the  embryonic  heart  of 
the  chick  before  the  nerves  are  developed.  But  the 
inhibitory  activity  of  the  cardiac  peripheral  end  of 
the  vagus  is  increased ;  for  a  stimulation  of  the  vagi, 
which,  before  the  drug  was  given,  had  no  effect,  will, 
after  the  drug  is  given,  stop  the  heart.  Further, 
in  warm-blooded  animals,  although  digitalis  does 
somewhat,  it  does  not  very  greatly  retard  the  pulse 
if  the  vagi  have  been  cut,  although  it  increases  the 
force  of  the  cardiac  beat,  therefore  in  them  the  vagus 
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centre  in  the  medulla  is  stimulated  to  a  considerable 
extent.  Cushny  has  shown  that  the  vagal  action, 
with  most  of  the  digitalis  group  of  drugs,  begins  a 
little  before  the  muscular. 

It  has  been  proved  that  small  doses  actually 
increase  the  amount  of  work  done  by  the  heart  in  a 
given  time,  thus  there  is  a  greater  output  at  each 
ventricular  contraction.  This,  indeed,  must  follow, 
for  as  the  diastole  is  prolonged,  the  ventricular 
dilatation  is  excessive,  so  at  the  commencement  of 
systole  there  is  an  abnormally  large  amount  of  blood 
in  the  ventricle,  which,  owing  to  increased  ventricular 
force,  is  sent  forward  into  the  aorta.  Large  closes 
so  slow  the  beat  that  the  total  work  in  a  given  time 
is  lessened.  Some  of  the  benefit  of  digitalis  is  due  to 
improved  circulation  through  the  coronary  arteries. 

Vessels. — Moderate  doses  of  digitalis  produce  a 
great  rise  in  the  blood-pressure.  This  is  partly  due 
to  the  greater  cardiac  force,  but  not  entirely,  for  in 
the  web  of  the  frog's  foot  and  the  rabbit's  mesen- 
tery the  arterioles  have  been  observed  to  contract 
vigorously  when  digitalis  has  been  given,  As  this 
still  occurs  in  arterioles  quite  separated  from  the 
body,  and  through  which  an  artificial  circulation  of 
blood  containing  digitalis  is  carried  on,  it  is  clear  that 
the  drug  contracts  the  arterioles  by  direct  action 
on  their  muscular  coat.  But  as  the  contraction  is 
greater  in  an  intact  animal  than  in  one  whose  spinal 
cord  is  destroyed,  or  in  whom  the  nerves  going  to 
the  part  experimented  upon  are  divided,  it  is  clear 
that  digitalis  also  stimulates  the  medullary  and 
spinal  vaso-motor  centres.  With  toxic  doses  the 
irritation  of  the  centres  and  of  the  muscular  coat  of 
the  arterioles  passes  on  to  depression,  and  the  blood- 
pressure  falls. 

Kidney.— The  effect  of  digitalis  on  the  kidney 
is  uncertain,  but  usually  in  healthy  men  it  has  no 
effect,  and  the  same  discrepancy  in  its  action  on  the 
kidney  exists  in  patients  with  heart  disease,  but  gene- 
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rally  in  these  cases  it  is  a  diuretic.  It  certainly 
increases  the  flow  in  many  healthy  animals.  It 
probably  acts  through  the  circulation. 

We  have  no  certain  knowledge  of  the  effect  of 
digitalis  on  the  constitution  of  the  urine. 

Temperature. — Moderate  doses  have  no  influence 
on  the  temperature,  but  toxic  doses  cause  it  to  fall 
even  in  health.    The  reason  of  this  is  unknown. 

Respiration. — This  is  unaffected  unless  large 
doses  have  been  given,  when  digitalis  stimulates  the 
respiratory  centre. 

Nervous  system  and  Muscles. — With  medicinal 
doses  the  only  effect  on  the  nervous  system,  beyond 
stimulation  of  the  vagal  and  vaso-motor  centres,  is  that 
in  some  cases  vomiting  is  partly  due  to  stimulation  of 
the  medulla,  which  may  also  account  for  the  deep 
respiration  seen  with  large  doses.  These  may  cause 
headache,  giddiness,  and  disturbances  of  sight  and 
hearing,  and  sometimes  all  objects  have  appeared  blue. 
These  changes  are  not  due  to  alterations  in  the  cere- 
bral circulation,  as  was  formerly  thought.  Digitalis 
directly  paralyses  muscles  if  given  in  toxic  doses. 

Uterus.  -This  organ  is  said  to  be  stimulated  to 
contract  by  digitalis. 

Therapeutics. 

External.— Digitalis  is  not  used  externally. 

Internal.— It  is  one  of  the  most  valuable  drugs  we 
have.   It  is  chiefly  given  in  cases  of  cardiac  disorder. 

Mitral  regurgitation.— If  in  any  case  of  this 
variety  of  heart  disease  the  organ  is  beating  feebly 
irregularly,  and  rapidly,  digitalis  in  moderate  doses 
will  probably  strengthen,  regulate,  and  slow  the  beat 
It  will  cause  the  left  ventricle  to  contract  more 
forcibly,  and  to  act  synchronously  in  all  its  parts  ■ 
hence  the  mitral  flaps  will  be  better  approximated' 
the  regurgitation  will  be  less,  and  more  blood  will  be 
sent  on  into  the  arterial  circulation.  The  prolonged 
diastole  will  also  be  of  great  advantage,  for  it  will 
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allow  more  time  for  the  blood  to  flow  from  the 
dilated  auricle,  and  from  the  right  side  of  the  heart 
and  venous  system  generally,  into  the  left  ventricle 
In  mitral  regurgitation,  as  is  well  known,  venous 
engorgement  and  oedema  of  the  lungs,  of  the  right 
side  of  the  heart,  of  the  liver,  the  kidneys,  and 
subcutaneous  tissues  are  very  common.    Digitalis  by 
improving  the  venous  flow  towards  the  heart,  will 
ameliorate  all  these  symptoms.  It  might  be  supposed 
that  by  constricting  all  the  peripheral  arterioles  it 
would  impede  the  arterial  flow  because  the  heart 
will  have  to  contract  against  a  greater  peripheral 
resistance,  but  this  disadvantage  is  never  enough  to 
seriously  hamper  the  increased  cardiac  power ;  and 
it  must  be  remembered  that  it  is  a  great  advantage 
to  the  circulation  to  have  a  proper  peripheral  arterial 
resistance,  for  without  that  the  elastic  coat  of  the 
arteries  cannot  aid  the  arterial  flow.  If,  as  it  usually 
does  in  these  cases,  digitalis  acts  as  a  diuretic,  this 
will  be  of  great  value  in  removing  the  oedema,  and 
in  causing  the  scanty  high-coloured  urine  to  become 
pale  and  abundant.    The  improvement  in  the  circu- 
lation relieves  the  cardiac  pain  and  distress  which 
so  commonly  accompany  mitral  regurgitation,  the 
lividity  passes  off,  the  dyspnoea  decreases,  and  usually 
in  a  day  or  two  a  wonderful  improvement  in  the 
patient's  condition  takes  place.    The  more  any  case 
of  mitral  regurgitation  deviates  from  the  above  water- 
logged type,  the  less  good,  as  a  rule,  will  digitalis  do. 
Thus  cases  in  which  there  is  much  pain  and  distress 
and  but  little  regurgitation  are  not  so  often  benefited, 
although  even  of  such  cases  many  are  improved. 
Sometimes  the  vomiting  caused  by  digitalis  prohibits 
its  use.    Fatal  syncope  may  occur  in  those  taking 
digitalis  if  they  are  too  suddenly  raised  from  the 
prone  to  the  upright  posture. 

Mitral  constriction. — In  this  condition  it  is  ob- 
vious that  it  will  be  a  great  advantage  to  lengthen 
the  diastole,  for  then  there  will  be  a  greater  chance 
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that  the  diastole  will  be  long  enough  to  allow  the 
normal  amount  of  blood  to  pass  through  the  con- 
stricted orifice.  In  proportion  as  this  end  is  attained, 
the  oedema,  lividity,  and  other  signs  of  backward 
venous  congestion  will  be  relieved,  and  if  the  digitalis 
induces  diuresis  this  is  very  valuable  in  aiding  the 
reduction  of  the  oedema. 

Disease  of  the  tricuspid,  valve. — In  both  tricuspid 
constriction  and  tricuspid  regurgitation  digitalis  will 
be  beneficial  in  the  same  way  as  in  similar  affections 
of  the  mitral  valve.  As  a  rule,  however,  it  does  less 
good  when  the  disease  is  on  the  right  side  of  the 
heart. 

Aortic  regurgitation. — Often  digitalis  is  harmful, 
for  by  prolonging  the  diastole  more  time  is  allowed 
for  the  blood  to  fall  back  through  the  imperfectly 
closed  aortic  orifice,  and  hence  there  is  great  danger 
of  fatal  syncope.  The  drug  should  only  be  given  in 
cases  of  aortic  regurgitation  when  the  heart  is  rapid, 
or  when  there  is  evidence  that  not  much  blood 
regurgitates,  or  when  there  are  reasons,  such  as  the 
coincident  presence  of  aortic  obstruction,  for  wishing 
to  strengthen  and  regulate  the  contraction,  but  then 
it  may  do  much  good.  The  dose  must  be  small  and 
the  effects  must  be  carefully  watched. 

Aortic  obstruction.  —  This,  unfortunately,  is 
usually  accompanied  by  aortic  regurgitation  ;  but 
sometimes  when  it  is  wished  to  increase  the  force  of 
the  beat,  and  so  to  drive  more  blood  through  the 
constricted  aortic  orifice,  digitalis  is  useful,  or  when, 
as  a  result  of  the  obstruction,  mitral  dilatation  and 
consequent  regurgitation,  with  much  pulmonary  and 
venous  engorgement,  have  set  in.  Many  cases  of 
pure  aortic  obstruction  do  not  require  drugs,  for  the 
heart  hypertrophies  sufficiently  to  overcome  the  ob- 
struction. 

Bright's  disease— In  cases  of  contracted  granular 
kidney  in  which  the  cardiac  hypertrophy  has  been 
unable  to  overcome  the  peripheral  resistance,  and 
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consequently  the  left  ventricle  and  with  it  the  auri- 
culo-ventricular  orifice  has  dilated,  and  mitral  re- 
gurgitation has  therefore  ensued,  digitalis  may  be  of 
service,  for  the  reasons  given  on  p.  413.  A  diuretic 
pill,  often  used  for  this  condition,  consists  of  mer- 
curial pill,  digitalis  leaves,  and  squill,  a  grain  of 
each,  made  up  -with  extract  of  henbane.  Otherwise 
in  chronic  Bright's  disease  digitalis  is  not  a  suitable 
diuretic,  for  it  raises  the  tension  of  the  pulse,  which 
is  already  high.  In  the  earlier  stages  of  acute 
Bright's  disease  it  has  been  given  as  a  diuretic,  but 
it  is  questionable  whether  it  is  right  to  constrict  the 
vessels  of  an  acutely  inflamed  organ  ;  further,  digitalis 
is  always,  unless  the  heart  is  diseased,  an  uncertain 
diuretic,  and  even  in  the  early  stages  of  acute  Bright's 
disease  the  arterial  tension  is  somewhat  raised.  In 
chronic  tubal  nephritis  uncomplicated  by  cardiac 
disease  it  is  worse  than  useless,  for  it  has  no  effect 
on  the  renal  cells,  and  it  raises  the  blood-pressure.  It 
is  a  common  error  to  give  too  little  digitalis,  some 
cases  of  cardiac  disease  are  not  benefitted  by  less 
than  doses  of  30  minims,  and  sometimes  no  good 
follows  until  the  drug  has  been  given  for  some 
days. 

Diseases  of  the  cardiac  muscle. — If  the  heart  be 
fatty  or  otherwise  degenerate,  digitalis  rarely  does 
good,  for  it  is  harmful  for  the  diseased  heart  to  have 
to  work  against  the  increased  arterial  tension,  and  it 
is  said  that  there  is  danger  of  rupture  of  some  of  the 
degenerate  fatty  fibres.  The  weakly  acting  heart  that 
is  met  with  during  pericarditis,  pneumonia,  typhoid 
fever,  scarlet  fever,  rheumatism,  and  other  acute 
diseases,  even  if  no  valvular  defects  are  present,  is 
markedly  strengthened  by  digitalis.  For  this  purpose 
it  may  be  combined  with  caffeine,  or  two  drachms  of 
the  infusion  may  be  given,  with  three  minims  of 
strong  solution  of  ammonia,  in  a  little  water.  Each 
contraction  is  made  more  efficient,  and  the  prolonged 
diastole  allows  more  time  for  the  muscle  to  rest.  It 
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is  clear  that  in  the  course  of  twenty-four  hours  this 
additional  repose,  although  but  little  in  each  cycle, 
will  amount  to  a  considerable  time.  Many  men  who 
have  practised  rowing  or  other  hard  exercise  to  excess 
suffer  from  shortness  of  breath,  and  the  apex  of  the 
heart  is  found  to  be  a  little  outside  the  normal  posi- 
tion, but  there  is  no  demonstrable  valvular  lesion. 
This  condition,  which  also  occurs  in  soldiers  after  a 
long  campaign,  is  much  benefited  by  digitalis.  The 
dilatation  of  the  right  side  of  the  heart  that  so 
frequently  accompanies  chronic  disease  of  the  lungs 
may  be,  but  is  not  usually,  improved  by  digitalis. 

Functional  disease  of  the  heart. —The  irregular 
palpitating  beat,  often  seen  apart  from  any  organic 
disease,  may  be  benefited  by  digitalis  ;  but  it  must  be 
remembered  that  this  condition  is  commonly  a  result 
of  indigestion,  in  which  case  the  right  treatment  is, 
if  possible,  to  cure  the  dyspepsia,  and  if  digitalis  is 
given  at  all,  to  do  so  cautiously,  for  it  may  excite 
indigestion.  The  functional  affections  of  the  heart 
met  with  m  highly  neurotic  subjects  may  be,  but  are 
not  often,  benefited  by  digitalis. 

Exophthalmic  goitre  may  improve  under  a  lone 
course  of  digitalis  ;  but  generally  this  treatment  fails 

Hemorrhage.— Although  digitalis  contracts  the 
arterioles  it  is  not  often  given  as  a  haemostatic,  for 
the  increased  blood-pressure  may  lead  to  greater 
haemorrhage,  but  it  may  be  useful  in  the  pulmonary 
hemorrhage  due  to  disease  of  the  mitral  valve. 

A Icohohsm.  Moderate  doses  of  digitalis  have 
been  said  to  be  serviceable  in  chronic  alcoholism  on 
account  of  their  stimulating  effect  on  the  circulation. 
Jinormous  doses  have  been  given  empirically  in 
res5tUm      menS'  but  generall7  without  any  good 

ntprn!TS-T.?eCaU^  °f  its  P°wer  t0  cont™ct  the 
uterus  digitalis  may  be  useful  in  monorrhagia. 

.  "  }*  wen  desirable  to  combine  fluid  preparations 
of  digitalis  with  salts  of  iron  ;  the  resulting  mixture! 
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which  is  usually  inky  from  the  action  of  the  iron  on 
the  tannin  in  the  digitalis,  can  be  clarified  by  the 
addition  of  a  little  citric  acid.  Because  of  this  diffi- 
culty the  powdered  digitalis  leaves  are  often  made 
into  a  pill  with  dried  sulphate  of  iron. 

Antagonisms. 

Antagonism  between  digitalis  and  aconite. — Aconite  is  a 
cardiac  poison,  weakening  instead  of  strengthening  the  beat ; 
it  dilates  the  peripheral  vessels,  it  lowers  the  blood-pressure, 
and  after  death  the  heart  is  always  found  in  a  condition  of 
diastole.  In  all  these  points  it  is  antagonistic  to  digitalis. 
The  action  of  aconite  is  very  rapid,  that  of  digitalis  very  slow. 
Therefore  these  drugs  are  not  practical  antidotes  to  each  other 
in  poisoning. 

Scoparin  is  also  physiologically  antagonistic  to  digitalis. 

Digitalis  is  cumulative.  Patients  who  have  taken  it  for 
a  long  while  sometimes  suddenly  show  symptoms  of  poisoning 
without  any  increase  in  the  dose.  This  is  because,  as  the 
drug  is  not  excreted  by  the  kidneys  as  fast  as  it  is  absorbed, 
it  accumulates  in  the  body.  Those  taking  it  constantly  should 
generally  omit  it  one  week  in  every  four. 

STROPHANTHUS. 

Stropliantlii  Semiiia.— The  dried  ripe  seeds  of 
Strophanthus  komU  (Nat.  Ord.  Apocynacea),  freed  from 
awns.    Equatorial  West  Africa. 

Chaeactbrs.— Oval-acuminate,  greenish  fawn,  covered 
with  appressed  silky  hairs,  |  in.  long,  £  in.  broad,  base  blunt, 
apex  tapering,  sides  flattened,  one  side  has  a  ridge  from 
centre  to  apex,  dorsal  surface  convex.  Kernel  white  and  oily, 
consisting  of  a  straight  embryo  with  two  thin  cotyledons 
surrounded  by  their  albumen.  Odour  characteristic.  Taste 
very  bitter. 

Composition.— The  chief  constituents  are— (1)  btroph- 
anthin,  C31H48012.  This  glucoside,  which  is  the  active 
principle,  is  in  all  probability  the  same  as,  or  very  closely 
allied  to,  the  active  principle  ouabaine,  which  has  also  been 
isolated  from  plants  closely  allied  to  strophanthus.  It  exists 
in  all  parts  of  the  plant,  but  mostly  in  the  seeds  (8  to  10  per 
cent )  It  is  a  transparent,  white,  crystalline,  bitter  glucoside 
(being  split  up  by  acids  into  glucose  and  strophanthidin). 
Insoluble  in  chloroform  and  ether,  soluble  in  water.  Ouabaine 
is  said  to  be  less  soluble  than  strophanthin.  (2)  Kombic 
acid.    (3)  Inein,  an  active  principle. 
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Preparations. 

1.  Extractum  Strophanthi.— Dried  powdered 
strophantbus  seeds  are  percolated  with  ether,  dried,  per- 
colated with  alcohol,  dried,  and  diluted  with  milk  sugar. 

Dose,  a  to  1  gr. 

2.  Tinctura  Strophanthi.— Dried  strophanthns 
seeds,  i  ;  alcohol  (70  per  cent.),  20.  Percolate. 

This  is  made  with  half  the  strophantus  seeds  of  that 
of  B.  P.  1885  (Addendum  1890). 

Dose,  5  to  15  m. 

Action. 

External. — None. 

Internal. — Gastro  -  intestinal  tract.  —  Like  digi- 
talis, strophantbus  is  liable  to  cause  vomiting'  and 
diarrhoea,  especially  if  the  dose  be  large.  In  small 
doses  its  bitter  action  may  come  into  play,  and  then 
it  will  aid  digestion  like  any  other  bitter  stomachic. 

Heart. — Strophantus  acts  on  the  heart  of 
mammals  exactly  like  digitalis,  for  it  strengthens 
the  force  without  altering  the  duration  of  the  systole, 
prolongs  the  diastole,  consequently  slows  the  rate  of 
the  beat,  and  makes  an  irregular  heart  regular.  In 
fatal  cases  of  poisoning  by  strophanthus  the  heart 
may  be  arrested  in  either  diastole  or  systole.  The 
details  of  its  cardiac  action  are  the  same  as  those  of 
digitalis. 

Vessels.— It  does  not  constrict  the  peripheral 
vessels,  or  at  any  rate  very  slightly;  therefore,  the 
slow  rise  of  blood-pressure  is  almost  entirely  due  to 
the  action  of  the  drug  on  the  heart.  This  is  the 
most  important  difference  between  it  and  digitalis 
which  contracts  the  vessels  powerfully,  and  con- 
sequently gives  a  greater  rise  of  blood-pressure 

Kidneys—  It  is  diuretic,  but  not  nearly  so  power- 
fully as  digitalis.  Probably  the  diuresis  is  entirely 
due  to  the  increased  cardiac  action.  No  special 
alteration  m  the  size  of  the  renal  vessels  takes  place 
under  strophanthus.  i 

Nervous  system.— This  is  not  affected.    In  toxic 
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doses  it  is  a  direct  poison  to  the  voluntary  muscles. 
Both  strophanthin  and  ouabaine  are  powerful  locai 
anesthetics  when  dropped  on  the  conjunctiva?. 
Bespiration. — No  particular  effect  is  produced. 
•  The  African  Kombe  arrow  poison  is  made  from 
strophanthus. 

Therapeutics. 

Strophanthus  is  used  in  the  same  varieties  of 
cardiac  disease  as  digitalis  :  that  is  to  say,  when  it 
is  desirable  to  slow  the  heart,  to  increase  its  force,  to 
make  it  regular,  and  to  prolong  the  diastole.  It  is 
clear,  therefore,  that  it  will  be  chiefly  valuable  in 
cases  of  mitral  disease.  A  priori,  it  might  be 
thought  that  as  strophanthus  does  not  contract  the 
peripheral  vessels  and  so  increase  the  cardiac  resist- 
ance, consequently  it  would  be  the  more  useful  drug ; 
but  experience  has  not  confirmed  this,  and  there- 
fore, in  the  treatment  of  a  case  of  heart  disease, 
digitalis  should  be  used  first ;  but  if  the  patient  does 
not  improve  on  this,  then  strophanthus  may  be  tried. 
It  will  sometimes  happen  that  strophanthus  will  not 
produce  vomiting  when  digitalis  does,  but  there  are 
many  individual  differences.  Digitalis  should  usually 
be  given  when  a  diuretic  effect  is  desired  ;  but  often 
strophanthus,  as  it  does  not  constrict  the  peripheral 
vessels,  is  preferable  when  it  is  wished  to  give  one 
of  these  drugs  to  a  patient  suffering  from  chronic 
Bright's  disease.  Strophanthus  is  not  cumulative. 
It  has  been  recommended  in  exophthalmic  goitre. 
Probably  other  seeds  than  strophanthus  seeds  are 
often  sold  as  such,  hence  the  efficacy  of  the  pre- 
parations is  variable. 

Ouabaine  has  been  given  in  whooping-cough. 

SQUILL. 

Scilla. — Squill.  The  bulb  of  Urginea  scilla  (Nat.  Ord. 
Liliacece),  divested  of  its  dry,  membranous,  outer  scales,  cut 
into  slices  and  dried.    Mediterranean  coast. 

Characters. — The  slices  of  the  inner  scales  are  curved, 
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yellowish-white  or  pinkish,  translucent  strips,  1  to  2  in.  long. 
Odour  none.  Taste  very  bitter.  Easily  pulverizable  if  dry, 
not  if  wet. 

Composition. — The  chief  constituents  are — (1)  Scillitoxin, 
or  scillin,  a  glucoside,  the  most  active  principle.  (2)  Scilli- 
picrin,  also  active,  and  closely  related  to  scillitoxin. 

Dose,  1  to  3  gr. 

Preparations. 

1.  Acetum  Scillae.— Squill,  1 ;  dilute  acetic 
acid,  8.  Macerate. 

Dose,  10  to  30  m. 

2.  Oxymel  Scillae.— Digest  squill,  2§  oz.,  with 
acetic  acid,  2§  fl.  oz.,  and  water,  8  fl.  oz.,  for  7  days. 
Press  and  filter,  and  mix  the  filtrate  with  liquid  clarified 
honey,  27  fl.  oz. 

Dose,  |  to  1  fl.  dr. 

3.  Syrupus  Scillae.— Acetum  Scillas,  1 ;  sugar,  2. 
Dose,  i  to  1  fl.  dr. 

4.  Pilula  Ipecacuanhas  cum  Scilla  Squill,  1 ; 

compound  ipecacuanha  powder,  3  ;  ammoniacum,  1 ; 
syrup  of  glucose,  q.  s.  (see  Opium,  p.  337). 

Dose,  4  to  8  gr. 

5.  Pilula  Scillae  Composita.— Squill,  1£ ;  gin- 
ger, 1 ;  ammoniacum,  1 ;  hard  soap,  1 ;  syrup  of  glucose,  1. 

Dose,  4  to  8  gr. 

6.  Tinctura  Scillae.— Squill,  1;  alcohol  (60  per 
cent.),  5.  Macerate. 

Dose,  5  to  15  m. 

Action. 

Squill  so  closely  resembles  digitalis  in  its  action 
that  the  account  of  that  drug  will  apply  to  squill 
with  the  following  additions.  Many  believe  that 
squill  is  a  more  powerful  gastro-intestinal  irritant  • 
and  that  vomiting  and  purging  result  from  even 
moderate  doses,  but  often  this  is  not  so.  In  the 
second  place,  some  constituent  of  squill  is  excreted 
by  the  bronchial  mucous  membrane,  and  in  passing 
through  it  irritates  it.  The  vascularity  and  the 
amount  of  secretion  are  thereby  increased.  Squill 
is,  therefore,  an  expectorant.  Thirdly,  squill  in  the 
course  of  its  excretion  through  the  kidneys  stimulates 
them  ;  it  is,  therefore,  a  more  energetic  diuretic  than 
digitalis,  and  it  may  irritate  the  kidneys  excessively 
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Therapeutics. 

Because  of  its  irritating  properties  squill  is  not 
given  alone,  but  it  is  frequently  combined  with  digi- 
talis when  that  drug  is  administered  for  heart 
disease  or  as  a  diuretic.  A  very  favourite  diuretic 
pill  is  composed  of  powdered  squill,  powdered  digi- 
talis leaves  and  blue  pill,  1  grain  of  each,  made  up 
with  some  simple  vehicle. 

_  Squill  is  much  used  as  an  expectorant.  Here  also 
it  is  always  prescribed  in  combination  ;  it  is  too  irri- 
tating to  the  bronchial  mucous  membrane  for  it  to  be 
advisable  to  give  it  in  acute  bronchitis  ;  nor  should  it 
be  chosen  in  phthisis,  lest  it  should  cause  dyspepsia  ; 
but  it  is  valuable  in  chronic  bronchitis  if  the  secre- 
tion is  scanty. 

Squill  should  not  be  given  in  acute  Bright's 
disease,  for  it  is  too  irritating  to  the  kidneys. 

Convallaria  Majalis.— (Not  official.) 
The  lily  of  the  valley  (Nat.  Orel.  Liliacca).    The  entire 
plant  is  used. 

Ciiaeactehs. — Leaves  4  to  6  in.  long,  radical,  oblong,  taper- 
ing. Flower  stem  leafless,  radical,  shorter  than  the  leaves. 
Flowers  white,  bell-shaped,  drooping,  forming  a  loose  raceme. 

Composition. — The  chief  constituents  are — (1)  Convalla- 
marin,  a  glucoside,  the  active  principle.  (2)  Convallarin,  a 
glucoside,  said  only  to  purge. 

Preparation  (Brit.  Pharm.  Conference). 

Tinctura  Convallarise  The  flowers,  1 ;  alcohol 

(70  per  cent.),  8. 

Dose,  5  to  20  m. 

Action  and  Therapeutics. 

The  action  of  Convallaria  Majalis  is  precisely 

that  of  digitalis,  and  it  may  be  given  in  exactly  the 

same  varieties  of  heart  disease.    It  is  sometimes 

successful  when  digitalis  has  failed.    It  is  not  so 

powerful  as  digitalis,  but  some  find  it  less  likely  to 

produce  sickness. 

Erytlu-oplilwiuii. — (Not  official.) 

CascaBark.-- Synonyms. — Sassy  bark  ;  Ordeal  bark.  The 
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bark  of  Erythrophlcaum  guineense  (Nat.  Ord.  Legwminosa). 

Africa.  .    .  ,   .       a      , ,  • 

Composition.— The  active  principle  is  erythrophloeine,  an 

alkaloid. 

Preparation  (Brit.  Pharm.  Conference). 
Tinctura  Erythrophlcei.— Sassy  bark,  1 ;  alco- 
hol (90  per  cent.),  10. 
Dose,  5  to  10  m. 

Action  and  Theeapeutics. 
The  action  of  erythrophlceum  is  much  the  same 
as  that  of  digitalis,  and  it  may  be  used  for  the  same 
class  of  cases.  It  is,  however,  more  likely  to  cause 
vomiting,  and  the  action  on  the  inhibitory  vagal 
mechanism  is  much  more  marked  than  that  on  the 
cardiac  muscle. 

Class  II.— The  Aconite  Group. 

ACONITE. 

Aconiti  Radix.— Aconite  Boot.  The  dried  root  of 
Aconitum  napellus,  collected,  in  the  autumn,  from  plants 
cultivated  in  Britain. 

Characters. — Usually  2  to  4  in.  long.  Upper  extremity, 
crowned  with  base  of  stem,  is  5  to  f  in.  in  diameter  ;  conical, 
shrivelled,  shows  bases  of  broken  rootlets  ;  dark  brown  exter- 
nally, whitish  internally.  Has  a  central  axis  with  rays. 
Cautiously  chewed,  produces  after  some  minutes  tingling  and 
numbness.    Besembles  horseradish  (see  p.  511). 

Composition. — The  chief  active  principle  is  the  alkaloid 
aconitine  (see  below).  Two  other  alkaloids  are  present,  viz. 
aconine  and  benzaconine.  Some  commercial  specimens  of 
aconitine  consist  chiefly  of  these,  which  are  much  less 
powerful. 

Preparations. 

1.  Linimentum  Aconiti. — Powdered  root,  20; 
camphor,  1 ;  alcohol  (90  per  cent.),  to  make  30. 

2.  Tinctura  Aconiti. — Powdered  root,  1 ;  alco- 
hol (70  per  cent.),  20.  Percolate. 

Dose,  5  to  15  m.,  or  if  very  frequently  repeated, 
2  to  5  m. 

This  is  made  with  two-fifths  of  the  aconite  root,  B.  P. 
1885. 

Aconitina— Aconitine.  C.nHnNO„. 
Source. — An  alkaloid  obtained  from  aconite  root. 
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CHABAOTEBs.-Colourless,  hexagonal  prisms  of  the  rhombic 
system.  Melting  point,  372-374°  P.  Produces  tingling  when 
placed  on  tongue.  Its  salts  are  crystalline.  Itf  solutions 
acidulated  with  acetic  acid  give  a  red  crystalline  prState 
on  addition  of  potassium  permanganate.  By  paXl  hylfo. 
lysis  acomtme  forms  benzaconine,  and  on  further  hydrolysis 
i  forms  aoomne  and  benzoic  acid.  Solubility. -Ueldi S 
ajcohol  and  chloroform,  less  so  in  ether;  nearly  insoluble  In 

Preparation. 

Unguentum   Aconitinse.-Aconitine,    1    er  • 

oleic  acid,  8  gr. ;  lard,  41  gr.  8  ' 

Action. 

The  action  of  aconite,  which  has  lately  been 
restudied  by  Cash  and  Dunstan,  is  due  chiefly  to  the 
acomtme  m  it,  and  therefore  they  may  be  considered 
together.  (For  Benzaconine  and  Aconine  sec  p.  426.) 

External. -Applied  to  the  skin,  to  a  mucous 
membrane,  or  to  a  raw  surface,  aconitine,  and  there- 
fore aconite,  first  stimulates  and  then  paralyses  the 
sensory  nerves  ;  it  thus  causes  first  tingling,  then 
numbness  and  local  anaesthesia  for  touch,  pain,  and 
temperature,  which  last  some  time.  Unless  the'  skin 
is  sound  a  dangerous  quantity  may  be  absorbed.  It 
is  intensely  irritant  to  the  nostrils,  causing,  when  it 
is  inhaled,  sneezing  and  much  secretion  with  an  icy 
cold  sensation. 

Internal.— Gastro -intestinal  tract.— Unless  it  is 
very  dilute,  numbness  and  tingling  are  produced  in 
the  mouth.  There  are  no  other  gastro-intestinal 
symptoms  provided  the  dose  is  not  very  large ;  if  it  is, 
there  may  be  vomiting  and  purging. 

Heart.— -If  small  doses  are  given,  the  rate  of  the 
beat  is  soon  very  decidedly  steadied  and  slowed ; 
shortly  after  this  the  force  and  tension  become  less] 
and  these  effects  are  mainly  due  to  a  stimulation  of 
the  vagus  centre.  But  after  larger  doses  the  pulse 
quickens,  misses  beats,  and  becomes  irregular.  Many 
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of  the  ventricular  beats  have  no  corresponding  auri- 
cular contraction,  although  the  two  auricles  always 
contract  together  and  the  two  ventricles  always  con- 
tract together.  As  the  irregularity  and  frequency  of 
ventricular  contractions  increase,  the  blood-pressure 
rapidly  undergoes  great  variations.  It  is  not  until 
quite  the  end  of  its  action  that  aconite  influences 
the  heart  muscle.  The  ventricles,  always  more 
affected  than  the  auricles,  pass  into  a  condition  of 
delirium.  Even  small  doses  lead  to  a  fall  of  blood- 
pressure,  but  all  the  effects  on  blood-pressure  are 
almost  entirely  secondary  to  the  action  on  the  heart 
or  its  nerves.  The  vaso-motor  centre  is  only  slightly 
affected. 

Respiration. — The  respiration,  after  a  transitory 
quickening,  is  steadied  and  slowed,  expiration  and 
the  pause  after  it  are  considerably  prolonged.  The 
movements  become  more  slow  and  dyspnoeal,  the 
respiratory  centre  is  powerfully  depressed,  but  it  is 
not  easy  to  decide  whether  death  is  due  to  this  or  to 
cardiac  failure. 

Nervous  system.— It  appears  clear  that  aconite, 
whether  given  internally  or  applied  locally,  depresses 
the  activity  of  the  peripheral  terminations  of  the 
nerves ;  the  nerves  of  common  sensation  and  tem- 
perature are  affected  long  before  the  motor.  Any 
pain  that  may  be  present  is  relieved.  Large  doses 
in  man  cause  clonic  convulsions,  chiefly  respiratory. 
Later  on  the  paralysis  of  the  motor  nerves  gives 
rise  to  muscular  weakness.  It  is  doubtful  whether 
the  cord  is  influenced.  The  cerebrum  is  not.  The 
pupil  is  dilated. 

Temperature — Aconite  causes  a  febrile  tempera- 
ture to  fall.  This  is  in  part  due  to  its  action  on  the 
circulation  and  respiration,  but  probably  other  causes 
are  at  work. 

Skin.— Aconite  is  a  mild  diaphoretic  ;  in  this 
case  also  we  do  not  understand  how  it  acts.  Occa- 
sionally it  produces  an  erythematous  rash. 
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Kidneys.— It  is  said  to  be  a  feeble  diuretic,  but  its 
effect  is  very  slight.  Aconitine  is  excreted  in  the  urine. 

Benzaconine  is  bitter,  and  does  not  cause  tingling 
or  numbness  of  mucous  surfaces  ;  in  large  doses  it 
slows  the  pulse-beat  very  strikingly  because  the 
auricular  beats  are  frequently  not  followed  by  ven- 
tricular contraction.  Its  action  is  probably  chiefly  on 
the  heart  muscle  itself.  It  does  not  paralyse  sensory 
nerves,  but  greatly  interferes  with  motor  nerves  and 
causes  a  semi-comatose  condition.  The  fall  of  tem- 
perature produced  by  it  is  very  slight.  It  will  be 
noticed  that  it  is  in  almost  all  respects  contrary  in 
action  to  aconitine. 

Aconine  is  bitter,  but  does  not  produce  numbness. 
It  is  non-toxic  as  regards  the  heart,  and  opposes 
the  cardiac  incoordination  and  asequence  caused  by 
aconitine.  It  depresses  motor  nerves  and  respiration 
very  strikingly,  probably  acting  like  curare. 

It  is  worth  noting  that,  whilst  the  introduction 
into  aconitine  of  two  additional  acetyl  groups  (as  in 
diacetyl-aconitine)  gives  rise  to  a  derivative  very 
similar  in  action  to  aconitine,  the  loss  of  the  acetyl 
group,  as  in  benzaconine,  almost  entirely  abolishes  all 
physiological  resemblance  to  aconitine.  On  the  other 
hand,  the  removal  of  the  benzoyl  radical  from  benz- 
aconine (aconine  remaining)  produces  much  less 
alteration  in  action  although  it  does  diminish  the 
toxicity  of  benzaconine.  Indaconitine,  Pseudaconi- 
tine,  and  Bikhaconitine  are  alkaloids  derived  from 
Indian  aconite. 

Therapeutics. 
External. — As  aconite  produces  local  anaesthesia, 
it  is  applied  externally  and  often  with  great  benefit  in 
cases  of  neuralgia,  especially  facial  neuralgia.  Fre- 
quently it  fails,  and  we  cannot  tell  beforehand  whether 
it  will  succeed.  A  small  piece  of  the  ointment  may 
be  rubbed  in  till  numbness  is  produced,  but  as  tbis 
is  a  very  expensive  preparation  it  is  usually  better 
to  paint  on  the  liniment  with  a  camel's-hair  brush. 
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The  pain  of  chronic  rheumatism  is  sometimes  re- 
lieved by  aconite.  Chloroformum  Aconiti  (a  Brit. 
Pharm.  Conference  preparation)  and  Linimentum 
Aconiti  Compositum,  commonly  called  A. B.C. 
Liniment,  because  it  contains  equal  parts  of  Aconite, 
Belladonna,  and  Chloroform  liniments,  are  excellent 
preparations  for  external  use.  Aconite  should  never 
be  used  externally  unless  the  skin  is  quite  sound. 

Internal. — It  may  be  given  internally  for  neur- 
algia, but  it  does  not  succeed  nearly  so  well  as 
when  applied  externally.  It  is  not  used  internally 
so  much  as  formerly,  when  it  was  administered  in 
almost  every  febrile  disease,  with  the  object  of  de- 
creasing the  force  and  tension  of  the  pulse.  Cer- 
tainly it  does  this  very  effectually,  and  the  only 
reason  why  it  is  not  so  popular  at  the  present  time 
is  that  it  is  not  now  thought  desirable  to  reduce  the 
force  and  frequency  of  the  heart  in  these  diseases. 
Perhaps  it  is  used  too  little,  for  many  believe  that 
the  milder  febrile  diseases,  such  as  tonsillitis,  laryn- 
gitis, or  a  common  cold,  are  distinctly  benefited  by 
aconite,  especially  if  they  occur  in  children.  In 
addition  to  retarding  the  pulse  it  increases  per- 
spiration and  lowers  the  temperature.  As  large 
doses  diminish  the  force  of  the  heart,  it  is  usually 
given  in  doses  of  two  or  three  minims  of  the  tincture 
every  hour  or  so  till  the  pulse  falls  to  nearly  normal ; 
for  the  same  reason  it  is  not  advisable  to  use  it  for 
prolonged  fevers,  as  typhoid,  nor  when  the  heart  is 
diseased,  except  in  the  few  cases  in  which  there  is 
sufficient  compensative  cardiac  hypertrophy.  In 
such  cardiac  cases  it  is  sometimes  useful  to  slow 
the  pulse,  even  when  there  is  no  fever.  It  will  occa- 
sionally relieve  the  pain  of  aneurysm.  A  common 
practice  was  to  combine  with  it  one  or  two  drops  of 
Vinum  Antimoniale,  as  that  has  much  the  same  action 
on  the  heart.  Formerly  it  was  much  used  in  surgery 
if  it  was  feared  that  inflammation  might  set  in  after 
injuries. 
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Toxicology. 

The  symptoms  come  on  quickly;  in  a  few  minutes  there 
is  a  severe  burning,  tingling  sensation  in  the  mouth,  followed 
by  numbness.  Vomiting  begins  in  an  hour  or  so,  ami  is  very 
severe.  There  is  an  intense  abdominal  burning  sensation.  The 
skin  is  cold  and  clammy.  Numbness  and  tingling  with  a  sense 
of  formication  of  the  whole  skin  trouble  the  patient  very  much 
.The  pupils  are  dilated,  the  eyes  fixed  and  staring.  The  muscles 
become  very  feeble,  hence  he  staggers.  The  pulse  is  small,  weak, 
and  irregular.  There  is  difficulty  of  respiration.  Death  takes 
place  from  asphyxia,  or  in  some  cases  from  syncope  The 
patient  is  often  conscious  to  the  last.  Post  mortem —The 
usual  signs  of  death  from  asphyxia  are  seen. 
/  ^f^'^-Wash  out  the  stomach  promptly ;  give  emetics 
(p.  13b).  Use  artificial  respiration  early.  Inject  stimulants, 
as  ether  or  brandy,  subcutaneously.  Atropine  and  the  tincture 
of  digitalis  should  be  given  by  mouth  or  subcutaneously.  Hot 
blankets  and  bottles. 

Amyl  Colloid — (Not  official.) 

Synonym.— Anodyne  colloid.  The  composition  of  this 
is  amyl  hydride,  1  fl.  oz. ;  aconitine,  1  gr. ;  veratrine,  6  gr.  • 
collodion  to  2  fl.  oz. 

Action  and  Therapeutics. 
Amyl  colloid  is  painted  on  the  skin  over  painful  areas  in 
neuralgia,  sciatica,  &c.  It  is  an  elegant  method  of  obtaining 
the  local  anaesthetic  action  of  aconitine  and  veratrine,  which 
is  aided  by  the  evaporation  of  the  hydride  of  amyl;  and 
when  the  collodion  has  formed  a  film,  a  piece  of  warm  moist 
spongiopiline  helps  the  anaesthetic  effect  of  the  alkaloids. 


VERATRIrVE. 

Veratrina. — Veratrine,  an  alkaloid  or  mixture  of 
alkaloids  obtained  from  cevadilla,  the  dried  ripe  seeds  of 
Schcenoeaulon  officinale  (Nat.  Ord.  Liliacecs).  It  usually 
consists  of  veratrine  and  slight  admixtures  of  two  other 
alkaloids,  cevadine  and  cevadilline. 

Soubce. — Prepared  from  cevadilla  by  precipitation  with 
ammonia. 

Characters. — A  pale  grey  amorphous  powder.  Odour 
none,  but  very  irritating  to  the  nostrils.  Taste  very  bitter  and 
acrid.  Solubility — 1  in  6  of  ether ;  1  in  3  of  alcohol  (90  per 
cent.) ;  readily  in  dilute  acids  ;  very  feebly  in  water. 

Dose,     to  i  gv.  in  pill. 
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Pure  veratrine,  C3IH51N09,  crystallizes  in  rhombic  prisms. 
The  pharrnacopceial  veratrine  is  very  rarely  pure  veratrine. 

Preparation. 

UngTientum    Veratrinae. — Veratrine,    1  gr. 
oleic  acid,  4  gr. ;  lard,  45  gr. 

Action. 

External. — Veratrine  if  it  is  applied  to  the  un- 
broken skin,  and  especially  if  it  is  rubbed  in,  produces 
tingling  and  numbness,  followed  by  a  sensation  of 
coldness  and  anaesthesia  to  pain,  touch,  and  tem- 
perature. Given  subcutaneously,  it  causes  violent 
pain  and  irritation. 

Internal. —  Gastro-intestinal  tract. —  Inhalation 
of  tbe  minutest  portion  causes  great  irritation  of  the 
mucous  membrane  of  the  nose,  violent  sneezing,  and 
a  free  discharge  of  mucus,  which  may  be  bloody.  A 
speck  on  the  tongue  gives  rise  to  burning  pain  and 
profuse  salivation.  On  arriving  at  the  stomach  and 
intestine  it  produces  great  epigastric  pain,  vomiting, 
and  diarrhoea.  These  results  also  occur  if  it  is  given 
subcutaneously. 

Blood. — Veratrine  is  quickly  absorbed.  It  is  not 
known  to  affect  the  living  blood,  but  it  kills  the 
white  corpuscles  in  drawn  blood. 

Heart. — It  acts  directly  on  the  cardiac  muscle 
as  it  does  upon  voluntary  muscle  :  that  is  to  say, 
the  contractions  of  the  heart  become  fewer,  but 
each  lasts  a  very  long  while  until  ultimately  the 
heart  stops  in  systole.  It  also  acts  on  the  vagus  as 
on  spinal  nerves,  the  functional  activity  being  first 
exalted,  and  this  is  partly  the  reason  of  the  slowing 
of  the  heart ;  afterwards  the  vagus  is  depressed,  but 
this  does  not  cause  a  quickening  of  the  pulse,  because 
of  the  action  of  the  veratrine  on  the  cardiac  muscle, 
but  it  may  make  the  beat  irregular.  The  blood- 
pressure  at  first  rises  from  the  increased  force  of  the 
beat,  but  when  the  heart  becomes  very  slow  it  falls. 
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Possibly  these  effects  are  also  in  part  owing  to  the 
action  of  the  drug  on  the  vaso-motor  centres. 

Bespiration. — Small  doses  quicken  respiration, 
large  ones  retard  it,  producing  long  pauses,  and 
finally  arresting  it.  These  results  are  probably  due  at 
first  to  stimulation,  and  afterwards  to  paralysis  of  the 
ends  of  the  vagus  in  the  lung,  and  to  paralysis  of  the 
respiratory  centres.    The  temperature  is  lowered. 

Nervous  system. — The  brain  is  unaffected,  and 
probably  veratrine  has  no  influence  on  the  spinal  cord. 
Motor  nerves  are  first  excited  and  then  paralysed 
by  large  doses,  and  the  same  is  true  of  sensory  nerves 
and  their  endings  in  smaller  doses,  but  here  the 
primary  stimulation  is  more  marked,  hence  the 
transient  pain  produced  by  the  local  inunction  of 
veratrine. 

Muscles, — The  effect  of  veratrine  is  peculiar  and 
characteristic.  In  animals  to  which  it  has  been  given, 
or  in  excised  muscles  to  which  it  is  applied,  it  is 
found  that  the  period  during  which  a  single  con- 
traction lasts  is  enormously  prolonged.  If  a  tracing 
of  the  contraction  be  taken  it  will  be  seen  that  the 
time  of  the  ascent  of  the  curve  is  unaltered,  tbat  the 
height  is  greatly  increased  and  the  descent  is  extra- 
ordinarily extended.  This  is  a  genuine  lengthened 
contraction,  which  is  neither  rigor  nor  tetanus,  but 
it  almost  exactly  resembles  the  contraction  of  the 
muscles  met  with  in  Thomsen's  disease.  This  effect 
of  veratrine  disappears  if  the  muscle  is  cooled. 

Therapeutics. 

External. — Veratrine  has  been  much  used  as  an 
inunction  for  neuralgia,  and  sometimes  it  succeeds 
admirably,  generally  in  the  same  class  of  cases  as  are 
benefited  by  tbe  local  application  of  aconite. 

Internal. — It  is  rarely  given  internally,  as  it  has 
such  a  powerful  and  peculiar  action  on  the  heart. 
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GROUP  III. 

Vegetable  Drugs  employed  for  their  Action  on  the 
Respiratory  Organs,  and  not  falling  among 
Volatile  Oils  (q.v.). 

Senega,  Ipecacuanha,  Lobelia,  Virginian  Prune. 

The  first  three  are  gastro-intestinal  irritants.  Senega  and 
ipecacuanha  are  both  excreted  by  the  bronchial  mucous  mem- 
brane, which  they  irritate.  Group  II.  is  connected  with  this 
group  by  senega,  which  acts  on  the  heart  like  squill,  and  squill 
like  senega  is  excreted  by  the  bronchial  mucous  membrane. 

SEJYEGA. 

Senegse  Radix. — The  dried  root  of  Polygala  senega 
(Nat.  Ord.  Poly  galea).   From  North  America. 

Chabactebs. — Slender  roots  2  to  4  in.  long,  of  which  the 
upper  end  is  an  irregular  knotty  tuberosity  with  remains  of 
small  stems,  tapering  below  into  a  tortuous  wrinkled  keeled 
root,  |  to  J  in.  thick.  Bark  yellowish  or  brownish  grey,  trans- 
versely cracked.  Fracture  short  and  brittle.  Odour  of  bark 
peculiar  and  rancid,  its  taste  at  first  sweetish,  but  afterwards 
very  sour,  and  causing  a  flow  of  saliva.  Central  column  woody, 
tasteless,  and  inodorous.  Resembling  senega  root. —  Arnica, 
Valerian,  Serpentary,  and  Green  Hellebore,  but  none  of  these 
have  a  keel. 

Composition.— The  chief  constituents  are — (1)  Senegin, 
a  glucoside,  is  the  active  principle,  is  identical  with  Saponin, 
found  in  Saponaria  (Quillaia  bark,  q.v.),  and  many  other 
plants.  Saponin  is  decomposed  by  hydrochloric  acid  into 
sugar  and  sapogenin.  It  exists  as  a  white  powder,  which 
forms  a  soapy  emulsion  when  mixed  with  water.  (2)  Poly- 
galic  acid. 

Impurities. — Other  roots  are  mixed  with  it. 

Preparations. 

1.  Infusum  Senegse — Senega  root  powdered,  1 ; 
boiling  water,  20. 

Dose,  ',  to  1  fl.  oz. 

2.  Liquor  Senegse  Concentratus.  —Percolated 
in  the  usual  way  for  concentrated  liquors  (see  p.  19) 

Dose,  |  to  1  fl.  dr.  '  ' 
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3.  Tinctura  Senegae.— 1  to  5  of  alcohol  (60  per 
cent.).  Percolate. 

Dose,  |  to  1  fl.  dr. 


Action. 

External.— Saponin  is  a  powerful  irritant,  and 
hence  senega  is  an  irritant  to  the  skin. 

Internal. — Alimentary  canal. — Senega  is  an  irri- 
tant here  also,  producing  salivation,  vomiting,  and 
diarrhoea.  Even  small  doses  often  cause  indigestion. 
It  is  absorbed  with  difficulty. 

Circulation. — Saponin  circulates  as  such  in  the 
blood.  It  arrests  the  heart  in  diastole,  and  is  a  gene- 
ral protoplasmic  poison.  It  is  excreted  by  the  skin, 
the  bronchial  mucous  membrane,  and  the  kidneys. 

Bespiration. — When  the  powdered  root  is  inhaled 
its  saponin  acts  as  a  violent  irritant  to  the  nose, 
causing  much  sneezing  and  cough,  together  with 
hyperaemia  and  increased  secretion  from  the  respira- 
tory mucous  membrane.  If  senega  is  taken  inter- 
nally, the  bronchial  mucous  membrane  is  irritated 
because  of  the  excretion  through  it  of  saponin,  which 
causes  vascular  dilatation,  greater  secretion,  and, 
reflexly,  cough.  Senega  is  therefore  a  stimulating 
expectorant. 

Kidneys.- — It  is  a  diuretic,  because  the  excretion  of 
saponin  through  the  kidneys  causes  irritation  of  them. 

Therapeutics. 

Senega  is  only  used  as^a  stimulating  expectorant. 
It  is  evident  that  it  may  be  useful  in  bronchitis,  when 
the  secretion  is  scanty,  and  when  the  power  to  cough 
is  feeble.  As  it  is  an  irritant  to  the  bronchial  mucous 
membrane,  it  must  not  be  given  kf  acute  bronchitis, 
and  its  action  as  a  general  irritant  and  protoplasmic 
poison  often  render  it  undesirable. 
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Ipecacuanha;  Rauix.— The  dried  root  of  Psycho- 
tria  ipecacuanha  (Nat.  Ord.  Rubiacece).  Brazil. 

Characters. — Twisted  pieces  2  to  6  in.  long,  J  in.  dia- 
meter. Cortical  portion  thick,  dark  red  or  brown,  annulated, 
with  a  short,  resinous  waxy  fracture.  Central  portion  whitish, 
woody  axis.    Taste  acrid,  bitter.    Odour  slight,  peculiar. 

Composition. — The  chief  constituents  are — (1)  Emetine, 
C30H,2N.,O1.  An  uncrystallizable  alkaloid.  Colourless  (turns 
yellow  on  keeping),  soluble  in  alcohol,  ether,  and  chloroform, 
not  in  caustic  alkali.  (2)  Cephaeline,  G,8H3aN20.l.  Colourless 
(turns  yellow  on  keeping),  soluble  in  caustic  alkali,  less  soluble 
in  ether  than  emetine,  but  freely  in  alcohol  and  chloroform. 

(3)  A  third  alkaloid,  psychotrine,  exists  in  minute  quantities. 

(4)  A  mixture  called  ipecacuanhic  or  cephaelic  acid.  (5)  A 
glucoside.    (6)  Tannin,  volatile  oil,  starch,  gum,  &c. 

Ipecacuanha  root  contains  2  per  cent,  of  alkaloids.  The 
proportion  of  each  varies  in  different  specimens  of  the  root, 
but  as  a  rule  there  is  twice  as  much  emetine  as  cephaeline. 
Emetine  hydrochloride  and  hydrobromide  are  in  the  market ; 
a  solution  of  either  of  1  grain  in  8  fl.  oz.  of  sherry  is  about  the 
same  strength  as  Vinum  Ipecacuanha?. 

Impurities.— Hemidesmus,  which  is  cracked,  not  annu- 
lated. Almond  powder,  occasionally  found  mixed  with  pow- 
dered ipecacuanha  root,  gives  odour  of  prussic  acid  when 
moistened. 

Dose  of  powdered  root,  |  to  2  gv.  (expectorant), 
15  to  30  gv.  (emetic).  ' 


Preparations. 

1.  Extraction   Ipecacuanha}    Liquidum  — 

Powdered  ipecacuanha,  1  pound  ;  calcium  hydroxide 
700  gr. ;  percolate  with  alcohol  (90  per  cent)  q  s' 
Standardized  to  contain  2-0  to  2-25  per  cent,  of  the 
alkaloids  of  the  root. 

Dose,  a  to  2  m.  (expectorant) ;  15  to  20  m 
(emetic). 

2.  Acetuin  Ipecacuanhas.— Liquid  extract  of 
ipecacuanha  1 ;  alcohol  (90  per  cent.),  2  ;  dilute  acetic 
acid,  17.    Strength.— 0-1  per  cent,  of  total  alkaloids. 

Dose,  10  to  30  m. 
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3.  Vinunx  Ipecacuanh.se. — Liquid  extract  of 
ipecacuanha,  1 ;  sherry,  19.  Strength.— 0-l  per  cent, 
of  total  alkaloids. 

Dose,  10  to  30  m.  (expectorant) ;  4  to  6  fl.  dr. 

(emetic). 

4.  Pulvis  Ipecacuanhas  Compositus. — Syn- 
onym.— Dover's  powder.  Ipecacuanha,  1 ;  opium,  1 ; 
sulphate  of  potassium,  8  (see  Opium,  p.  336). 

Dose,  5  to  15  gr. 

5.  Pilula  Ipecacuanhas  cum  Scilla — Com- 
pound ipecacuanha  powder,  3  ;  squill,  1;  ammoniacum, 
1 ;  syrup  of  glucose,  q.  s.  (see  Opium,  p.  337). 

Dose,  4  to  8  gr. 

6.  Trochiscus  Ipecacuanhas. — J  gr.  of  ipecacu- 
anha in  each  ;  made  with  a  fruit  basis. 

7.  Trochiscus  Morphinas  et  Ipecacuanhas. — 

Ipecacuanha,  gr. ;  morphine  hydrochloride,  ^  gr. 
in  each  (see  Morphine,  p.  339) ;  made  with  a  tolu  basis. 

Action. 

External. — Ipecacuanha  powder  is  a  powerful 
irritant  to  the  skin,  producing  redness,  vesication, 
and  pustulation.  It  has  some  antiseptic  powers,  for 
it  can  destroy  anthrax  bacilli,  but  it  has  no  effect  on 
the  spores.  This  property  is  not  due  to  its  emetine, 
but  to  some  other  constituent. 

Internal. — Alimentary  canal— Here  also  the 
irritating  action  of  ipecacuanha  is  seen.  It  increases 
the  flow  of  saliva,  dilates  the  gastric  vessels,  and 
stimulates  the  secretion  of  gastric  juice.  Therefore 
small  doses  are  distinctly  stomachic,  and  aid  digestion. 
Large  doses  are,  however,  powerfully  emetic.  This  is 
chiefly  due  to  their  irritant  effect  upon  the  stomach, 
but  in  a  much  less  degree  to  the  fact  that  emetine 
acts  directly  upon  the  vomiting  centre  in  the  medulla, 
as  can  be  proved  by  observing  that  when  the  alkaloid 
is  thrown  directly  into  the  circulation  vomiting  fol- 
lows before  there  is  time  for  it  to  have  been  excreted 


IPECACUANHA 


435 


into  the  stomach.  Ipecacuanha  is  therefore  both  a 
direct  and  an  indirect  emetic.  It  produces  a  certain 
amount  of  depression,  but  not  more  than  the  mere 
act  of  vomiting  will  explain.  It  does  not  usually 
cause  nausea.  The  irritant  effect  is  continued  in 
the  intestine,  and  hyperemia,  excessive  secretion, 
and  purging  result.  In  dysentery  there  is  a  peculiar 
tolerance  of  ipecacuanha.  Ipecacuanha  is  said  to 
increase  the  amount  of  bile  secreted,  and  if  so  is  a 
direct  cholagogue. 

Circulation. — Large  doses  of  emetine  depress 
the  heart  powerfully,  the  blood  tension  falls,  and  the 
heart  finally  stops  in  diastole. 

Bespiration. — This  is  unaffected.  Ipecacuanha 
powder  when  inhaled,  or  ipecacuanha  taken  inter- 
nally, when  it  is  excreted  by  the  bronchial  mucous 
membrane,  causes  hypersemia  of  it,  together  with  an 
increased  secretion  of  bronchial  mucus,  and  therefore, 
reflexly,  coughing  is  stimulated.  It  is  consequently 
an  expectorant ;  and  because  it  depresses  the  cir- 
culation a  little  it  is  called  a  depressant  expectorant. 
Animals  to  which  large  doses  of  ipecacuanha  or  of 
emetine  have  been  given  show,  after  death,  consider- 
able hyperfemia  of  the  bronchial  mucous  membrane, 
of  the  lungs,  and  of  the  stomach  and  intestines,  and 
the  same  condition  of  the  respiratory  passages  is 
seen  if  ipecacuanha  powder  has  been  inhaled. 
Skin. — Ipecacuanha  is  a  mild  diaphoretic. 

Thekapeutics. 

External.— Ipecacuanha  is  never  at  the  present 
day  employed  for  its  external  irritant  effect.  It  has 
been  used  with  success,  as  an  antiseptic,  in  cases  of 
anthrax.  It  is  directed  that  the  wound  should  be 
dressed  with  the  powdered  root,  and  that  5  grains 
should  be  taken  by  the  mouth  every  four  hours. 

f  v  2 
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Internal.  —  Stomach.  —  Occasionally  in  small 
doses,  such  as  4  or  5  minims  of  the  vinum  or  £  gr.  of 
the  powdered  root,  it  is  employed  as  a  stomachic,  and 
these  quantities  may  even  stop  vomiting  when  other 
drugs  have  failed.  A  usual  prescription  to  arrest  the 
vomiting  of  pregnancy  is  a  minim  of  ipecacuanha 
wine  in  water  every  half-hour.  The  compound 
powder  has  been  praised  in  cases  of  gastric  ulcer ; 
probably  any  good  effect  it  may  have  is  due  to  its 
stimulating  power.  Ipecacuanha  is  a  very  common 
emetic.  It  should  not  be  given  when  it  is  desired,  as  in 
cases  of  poisoning,  to  empty  the  stomach  quickly,  for 
some  time  elapses  before  it  is  absorbed  and  influences 
the  medulla  ;  nor  should  it  be  given  to  the  very 
feeble,  for  it  has  no  action  that  will  counteract  the 
depression  of  the  vomiting.  But  it  is  an  excellent 
emetic  when  it  is  wished,  by  the  act  of  vomiting,  to 
empty  the  air-passages,  as  in  bronchitis,  the  early 
stages  of  diphtheria,  tracheitis,  and  laryngitis,  for  not 
only  the  vomiting  but  the  effect  of  the  ipecacuanha 
on  the  respiratory  tract  and  the  slight  subsequent 
depression  will  be  beneficial.  It  is  chiefly  employed 
for  this  purpose  in  children,  as  they  cannot  cough 
well,  and  often  it  seems  to  act  like  a  charm.  It  used 
to  be  given  in  the  early  stage  of  fevers,  to  empty  the 
stomach  of  undigested  food.  A  good  emetic  powder 
consists  of,  for  an  adult,  20  grains  of  powdered 
ipecacuanha  with  |  gr.  of  tartarated  antimony. 

Ipecacuanha  is  stated  to  be  a  specific  for  dysentery. 
How  it  acts  is  not  known.  Very  large  doses  must  be 
given— 60  to  90  grains  of  the  powdered  root  in  a 
single  dose,  or  20  grains  every  four  hours.  Ipecacu- 
anha from  which  the  emetine  has  been  removed 
(de-emetized  ipecacuanha)  has  been  much  employed 
(dose,  10  to  30  gr.) ;  on  the  other  hand,  it  has  been 
stated  that  the  efficient  agent  in  the  treatment  of 
dysentery  is  the  emetine. 

Half  a  grain  to  a  grain  or  more  is  often  combined 
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in  a  pill  with  other  cholagogues  to  relieve  cases  of 
hepatic  dyspepsia,  and  sometimes  with  excellent 
results. 

Respiration. — Ipecacuanha  is  a  very  common  ex- 
pectorant. Lozenges  may  be  sucked,  or  the  acetum 
or  vinum  may  be  given  internally.  It  is  suitable  _  in 
cases  of  bronchitis  or  phthisis  in  which  the  secretion 
is  scanty,  and  therefore  there  is  much  purposeless 
cough  ;  and  also  when  the  disease  is  long-standing, 
for  then  the  stimulation  of  the  chronically  inflamed 
mucous  membrane  will  aid  the  cure  of  it.  Its  power 
of  exciting  the  act  of  coughing  adds  to  its  usefulness. 

The  inhalation  of  ipecacuanha  powder  by  means 
of  an  atomizer  has  been  recommended  in  cases  of 
asthma,  and  for  the  asthma-like  paroxysms  which 
often  accompany  chronic  bronchitis.  Sometimes  it 
does  good,  but  it  may  make  the  trouble  worse. 

Skin. — Dover's  powder  is  very  commonly  used 
as  a  diaphoretic  in  mild  feverish  attacks. 

LOBELIA. 

Lobelia. — The  dried  flowering  herb  of  Lobelia  inflata 
(Nat.  Ord.  Lobcliacea:).    North  America. 

Characters. — The  stems  are  angular,  channelled  and 
with  narrow  wings.  Purple,  scarred,  hairy.  Capsules  inflated, 
two-celled,  containing  minute  oblong  reticulated  brown  seeds. 
Odour  irritating.  Taste  first  mild,  then  burning  and  acrid 
when  chewed. 

Composition.— The  chief  constituents  are — (1)  Lobeline, 
a  liquid  volatile  oily  alkaloid,  30  per  cent.  Taste  pungent. 
Odour  like  tobacco.  It  is  combined  with  (2)  lobelic  acid,  and 
forms  crystallizable  salts.    (3)  Inflatine. 

Incompatibles.  —  Caustic  alkalies,  as  they  decompose 
lobeline. 

Preparation. 

Tinctura  Lobelias  JEtherea. — Lobelia,  1 ;  spirit 
of  ether,  5.  Percolate. 
This  is  made  with  about  1£  times  the  amount  of  lobelia 
used  to  make  the  tincture  B.  P.  1885. 
Pose,  5  to  15  hi 
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Action. 

External. — Lobelia  has  no  effect  on  the  skin,  but 
it  is  stated  that  poisonous  symptoms  may  occur  from 
absorption  of  it  through  the  epidermis. 

Internal. — Gastro-intestinal  tract. — Moderate  or 
large  doses  are  powerfully  irritant,  and  cause  violent 
vomiting  and  purging.  These  results  are  accom- 
panied by  very  intense  prostration,  as  shown  by  the 
feeble  pulse,  cold  sweats,  pale  skin,  and  great  muscu- 
lar relaxation. 

Circulation. — The  heart  is  at  first  stimulated, 
but  soon  depressed,  and  it  finally  becomes  rapid, 
irregular,  and  feeble.  The  blood-pressure  falls. 
These  effects  on  the  gastro-intestinal  tract  and 
circulation  are  due,  like  those  of  nicotine  and  conine, 
to  paralysis  of  nerve  ganglia. 

Bespiration. — Small  doses  slow  respiration ;  large 
doses  strongly  depress  the  respiratory  centre,  and 
death  takes  place  from  respiratory  failure.  The 
muscular  coat  of  the  bronchi  is  relaxed. 

Nervous  system.—  Toxic  doses  are  required  to 
affect  the  higher  cerebral  centres,  and  then  coma 
and  convulsions  are  produced,  but  it  is  not  clear 
how  far  these  results  are  due  to  asphyxia.  Experi- 
ments seem  to  show  that  the  motor  centres  of 
the  cord  are  depressed.  Muscles  and  nerves  are 
unaffected. 

Lobeline  is  probably  excreted  by  the  kidneys 
and  skin,  and  is  said  to  have  diuretic  and  diaphore- 
tic properties. 

Therapeutics. 

Lobelia  has  been  recommended  as  a  purgative 
and  as  an  emetic,  but  it  should  not  be  used  for  these 
purposes,  because  of  its  great  liability  to  produce 
collapse.  It  is  employed  in  asthma  to  relax  the 
muscular  coat  of  the  bronchial  tubes.  A  teaspoonful 
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of  the  tincture  should  be  given  till  nausea  is  experi- 
enced, but  it  should  never  be  pushed  beyond  that 
point.  It  may  also  be  prescribed  for  bronchitis 
accompanied  by  spasmodic  dyspnoea. 

VIROIN1AN  PRIME  BARK. 

Pruni  Virginianae  Cortex.— The  bark  of  Prunus 
serotina  (Nat.  Orel.  Rosacea)  collected  in  the  autumn. 

Charactebs. — Curved  pieces  or  fragments  about  ^  inch 
thick.  Young  bark  frequently  smooth  and  reddish,  with  trans- 
versely elongated  lenticels  and  short  granular  fracture  ;  old 
bark  is  brown  and  rough.  Taste,  astringent  and  bitter.  Odour 
after  maceration  with  water  like  bitter  almonds. 

Composition  It  contains  (1)  Amygdalin,  which  yields 

with  water  glucose,  hydrocyanic  acid  and  essential  oil  of 
bitter  almonds  (q.v.).    (2)  Emulsin. 

Preparations. 

1.  Syrupus  Pruni  Virginianse.— Virginian 
prune  bark,  3  oz. ;  refined  sugar,  15  oz. ;  glycerin,  11 
fl.  oz. ;  water  to  20  fl.  oz.  Percolate. 

Dose,  |  to  1  fl.  dr. 

2.  Tinctura  Pruni  Virginianse. — Virginian 
prune  bark,  4  oz. ;  alcohol  (90  per  cent.),  12^  fl.  oz. ; 
distilled  water,  7|  fl.  oz.  Macerate. 

Dose,  §  to  1  fl.  dr. 

Action  and  Therapeutics. 

When  this  drug  is  treated  with  water,  hydrocyanic 
acid  is  formed,  and  that  is  probably  the  reason  why 
it  is  efficacious  in  relieving  cough,  especially  a  hack- 
ing cough,  by  which  nothing  is  expectorated,  for 
prussic  acid  diminishes  reflex  excitability.  Virginian 
prune  is  a  very  favourite  remedy,  and  the  syrup  is  a 
very  useful  flavouring  agent  for  cough  mixtures. 
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GROUP  IV. 

Vegetable  Drugs  having  Antiperiodic,  Antipyretic, 
and  Antiseptic  Properties. 

Cinchona  Bark,  Quinine,  Salicin,  Salicylic  Acid, 
Salol. 

CINCHONA  BARK. 

Cinchona1  Rubra  Cortex.— Bed  Cinchona  Bark. 
The  dried  bark  of  the  stem  and  branches  of  cultivated  plants 
of  Cinchona  succirubra  (Nat.  Ord.  Rubiacea) .  South  America 
and  India. 

Characters  —  Quills  or  incurved  pieces,  a  few  inches  to 
a  foot  long,  Jg  to  |  in.  thick,  coated  with  periderm.  Outer 
surface  rough  from  longitudinal  furrows,  ridges,  transverse 
cracks,  annular  fissures,  and  warts,  brownish  or  reddish 
brown.  Inner  surface  brick-red  or  deep  reddish  brown, 
irregularly  and  coarsely  striated.  Fracture  nearly  close  in 
the  smaller  quills,  finely  fibrous  in  the  larger.  Powder  brown 
or  reddish  brown.    No  odour.    Taste  bitter  and  astringent. 

Composition. — The  chief  constituents  of  cinchona  bark 
are  four  alkaloids,  two  acids,  a  glucoside,  tannin,  a  colouring 
matter,  and  a  volatile  oil.  (There  are  thirty-one  cinchona 
alkaloids,  but  only  four  are  important.) 

(1)  Quinine. — An  alkaloid.  C20EL,4N2O2.  Exists  as  the  hy- 
drate. White  acicular  crystals,  inodorous,  very  bitter.  Gives 
a  green  colour  with  chlorine  water  and  ammonia;  turns  the 
plane  of  polarization  to  the  left ;  solutions  of  its  salts  are  fluo- 
rescent. Soluble  in  ether  and  in  ammonia.  Forms  salts  with 
acids.    (See  Sulphate  and  Hydrochloride,  pp.  442  and  443.) 

(2)  Quinidine. — An  alkaloid.  C20H2JN2O2.  Isomeric  with 
quinine,  differing  from  it  only  in  crystallizing  in  prisms,  turn- 
ing the  plane  of  polarization  to  the  right,  and  not  being  soluble 
in  ammonia  except  in  excess. 

(3)  Cinchonine. — An  alkaloid.  C19H2,N20.  Colourless 
prisms,  inodorous,  bitter.  No  green  colour  with  chlorine  water 
and  ammonia.  Turns  the  plane  of  polarization  to  the  right. 
Not  fluorescent.    Almost  insoluble  in  ether  and  in  ammonia. 

(4)  Cinchonidine. — An  alkaloid.  C^H^NjO.  Isomeric 
with  cinchonine,  differing  from  it  in  turning  the  plane  of 
polarization  to  the  left,  being  sparingly  soluble  in  ether, 
and  being  slightly  fluorescent. 

Good  red  bark  should  yield  5  to  6  per  cent,  alkaloids,  not 
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less  than  half  being  quinine  and  cinchonidine.  Of  non-official 
cinchona  barks,  good  yellow  bark  should  yield  2-5  to  3"5  per- 
cent, of  quinine,  and  pale  bark,  very  little  quinine,  but  0-7  to 
1-4  total  alkaloids,  chiefly  cinchonine  and  quinidine. 

(5)  Chinic  or  quinic  acid. — CjH^Cv  Large  colourless 
prisms.  It  and  its  salts  are  soluble  in  water,  and  thus  quinine 
may  be  given  subcutaneously  as  quinate  of  quinine.  This  acid 
is  found  in  the  coffee  bean  and  other  plants.  It  is  allied  to 
benzoic  acid,  and  appears  in  the  urine  as  hippuric  acid. 

(6)  Chinovic  acid. — A  white  amorphous  substance  related 
to  chinovin. 

(7)  Chinovin. — A  glucoside,  which  easily  decomposes  into 
glucose  and  chinovic  acid. 

(8)  Cincho -tannic  acid. — 1  to  3  per  cent.  It  is  the  as- 
tringent principle  of  cinchona  bark.  It  differs  from  tannic 
acid  in  striking  green  with  per-salts  of  iron.  It  is  easily  oxi- 
dized to  cinchona  red. 

(9)  Cinchona  red. — The  colouring  matter  of  the  bark. 
It  is  almost  insoluble  in  water. 

(10)  A  volatile  oil. — This  exists  in  minute  quantities. 
Cinchona  bark  owes  its  smell  to  it. 

Eemijia  bark  (from  which  quinine  may  be  prepared) 
yields  in  addition  homoquinine,  which  yields  quinine  and 
another  alkaloid,  cupreine. 

Ihpubities. — Inferior  barks,  known  by  their  not  yielding 
the  full  strength  of  quinine  and  cinchonidine. 

Incompatibles. — Ammonia,  lime  water,  metallic  salts, 
and  gelatin. 

The  Pharmacopoeia  directs  that  the  official  bark,  when 
used  to  make  the  preparations  of  it,  should  contain  between 
5  and  6  per  cent,  of  total  alkaloids,  of  which  not  less  than 
half  consists  of  quinine  and  cinchonidine. 

Dose,  3  to  15  gr.,  or  30  to  120  gr.  in  ague. 

Preparations. 

1.  Extractum  Cinchonse  liquidum.  —  Eed 

cinchona  bark  powdered,  20  oz. ;  hydrochloric  acid, 
5  fl.  dr. ;  glycerin,  2|  fl.  oz. ;  alcohol  (90  per  cent.),  q.  s. ; 
distilled  water,  q.  s.    Standardized  to  contain  5  per 
cent,  of  total  alkaloids,  or  5  gr.  in  110  ill. 
Dose,  5  to  15  m. 

2.  Infusum  Cinchonse  Acidum.— Red  cinchona 
bark,  1 :  aromatic  sulphuric  acid,  £ ;  boiling  water,  20. 

This  is  a  solution  of  the  sulphates  of  the  alkaloids. 
Dose,  i  to  1  fl.  oz. 
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3.  Tinctura  Cinchonse. — Eed  cinchona  bark,  1 ; 
alcohol  (70  per  cent.),  5.  Percolate.  Standardized  to 
contain  1  per  cent,  of  total  alkaloids,  or  1  gr.  in  110  m. 

Dose,  \  to  1  fl.  dr. 

4.  Tinctura  Cinchonse  Composita. —Tincture 
of  cinchona,  10  fl.  oz. ;  dried  bitter  orange  peel,  1  oz. ; 
serpentary,  |-  oz. ;  saffron,  55  gr. ;  cochineal,  28  gr. ; 
alcohol  (70  per  cent.),  10  fl.  oz.  Mix.  Standardized 
to  contain  0-5  per  cent,  of  total  alkaloids,  or  %  gr.  in 
110  m. 

Dose,  ^  to  1  fl.  dr. 
It  will  be  noticed  that  all  preparations  of  cinchona  bark 
are  directed  by  the  Pharmacopoeia  to  be  made  from  red  cin- 
chona bark,  but  quinine  salts  may  be  made  from  various  kinds. 

Quiiiina?  Sulphas.— Quinine  Sulphate.  ([C.^H.,, 
N202]2H2SOJ)2,15H20. 

Source. — An  alkaloid  prepared  from  the  powder  of  the 
various  species  of  cinchona  and  remijia  bark. 

Characters. — Filiform,  silky,  very  light,  snow  white  crys- 
tals, with  an  intensely  bitter  taste.  Solubility. — 1  in  800  of 
water,  and  giving  it  a  fluorescent,  bluish  tinge;  easily  in 
slightly  acidulated  water  (1  m.  of  a  mineral  acid  in  2  fl.  oz.  of 
water  will  dissolve  1  gr.  of  sulphate  of  quinine),  but  repre- 
cipitated  by  ammonia  ;  the  precipitate  is  soluble  in  excess  of 
ammonia  and  in  ether  ;  1  in  65  of  alcohol  (90  per  cent.). 

Impurities. — It  should. not  contain  more  than  3  per  cent, 
of  cinehonidine,  and  no  cinchonine,  quinidine,  or  cupreine. 
Lime,  chalk,  magnesia,  starch,  and  other  white  powders. 
Salicin,  detected  by  its  giving  a  blood-red  colour  with  H.,SOj. 

Incompatibles. — Alkalies  and  their  carbonates,  astringent 
infusions. 

Dose,  1  to  5  gr.  (bitter),  or  5  to  20  gr.  (antipyretic  and 
anti-periodic). 

Preparations. 

1.  Ferri  et  Quininse  Citras,  see  Iron,  p.  18G. 
Dose,  5  to  10  gr. 

2.  Pilula  Quininse  Sulpliatis.— Quinine  sul- 
phate, 30  ;  glycerin,  4  ;  tartaric  acid,  1 ;  tragacanth,  1. 

Dose,  2  to  8  gr. 

3.  Syrupus  Ferri  Phosphatis  cum  Quinina 
et  Stryclmina.—  Each  fl.  dr.  represents  f  gr.  of 
quinine  sulphate  (see  p.  183). 

Dose,  i  to  1  fl.  dr. 
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4.  Tinctura  Quininse  Ainmoniata. — Quinine 
sulphate,  175  gr. ;  solution  of  ammonia,  2  fl.  oz.  ; 
alcohol  (60  per  cent.),  18  fl.  oz.  Mix. 

Dose,  i  to  1  fl.  dr. 

QtiiniiliE  Hydrochloridum.— Quinine  Hydro- 
chloride. C„0H24N2O.,HCl,2H2O.  Called  Hydrochlorate  of 
Quinine,  B.P.'  1885." 

Source. — An  alkaloid  obtained  from  the  same  source  as 
sulphate  of  quinine. 

Characters. — Crystals  resembling  those  of  the  sulphate, 
but  larger.  Solubility. — 1  in  35  of  cold  water,  1  in  3  of  alcohol 
(90  per  cent.).  Very  soluble  in  boiling  water  or  boiling 
alcohol.  Its  solution  gives  a  green  colour  with  chlorine  water 
and  ammonia. 

Dose,  1  to  10  gr. 

Preparations. 

1.  Tinctura  Quininse. — Quinine  hydrochloride, 
175  gr. ;  tincture  of  orange,  1  pint.  Dissolve. 

Dose  *  to  1  fl.  dr. 

2.  Vinum  Quininse. — Quinine  hydrochloride, 
20  gr. ;  orange  wine,  1  pint. 

Dose,  |  to  1  fl.  oz. 

Quinina:    Ifydrocliloi-idum     Aciduin.  — 

Acid  Quinine  Hydrochloride.  C.,0H24N2O.2,2HCl,3H.,O. 

Characters. — The  acid  hydrochloride  is  a  white  crystal- 
line powder,  soluble  in  less  than  its  own  weight  of  water  and 
yielding  an  acid  liquid. 

Dose,  1  to  10  gr. 

Actions  op  Cinchona  Bake  and  its  Alkaloids. 

The  action  of  cinchona  bark  is  due  almost 
entirely  to  the  quinine  in  it ;  the  other  alkaloids  act 
in  much  the  same  way  as  this  alkaloid,  the  sulphate 
and  hydrochloride  of  which  produce  the  same  effect 
as  quinine  itself.  The  following  description  will  be 
that  of  the  action  of  quinine  sulphate,  which  is 
often  called  quinine.  Any  differences  between  it 
and  the  bark  or  the  other  alkaloids  will  be  mentioned 
in  the  course  of  this  description. 
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External. — Quinine  is  a  very  powerful  antiseptic. 
A  solution  of  1  in  500  destroys  many  forms  of 
micro-organisms,  and  a  solution  of  1  in  250  pre- 
vents fermentation  and  putrefaction.  Quinine  is  very 
fatal  to  almost  all  low  forms  of  animal  and  vege- 
table life.  A  solution  of  1  in  1000  kills  many 
infusoria.  No  effect  is  produced  upon  the  sound 
skin  by  quinine,  but  it  is  irritant  to  a  raw  surface. 

Internal. — Alimentary  canal. — Quinine  acts  like 
any  other  bitter,  such  as  calumba.  The  bitter 
taste  is  very  marked ;  in  the  mouth  the  gustatory 
nerves,  and  in  the  stomach  the  gastric  nerves  are 
stimulated.  This  leads  reflexly  to  an  increase  of  the 
salivary  and  gastric  secretions,  and  to  greater  vascu- 
larity and  peristalsis  of  the  stomach,  the  appetite  is 
sharpened,  and  digestion  is  aided.  Quinine  is,  there- 
fore, a  stomachic.  These  effects,  of  course,  bring 
about  a  better  absorption  of  food  ;  and  hence,  if  diges- 
tion was  previously  feeble,  the  patient  feels  stronger 
after  a  course  of  quinine.  In  the  stomach  any  salt  of 
quinine  is  converted  into  a  chloride,  some  of  which 
is  absorbed  there.  In  the  intestines  it  is  probably 
precipitated  by  the  alkaline  secretions  ;  but  as  quinine 
is  soluble  in  alkaline  waters  if  aerated,  perhaps  some 
of  it  remains  in  solution.  It  is  often  excreted  un- 
changed in  the  fasces. 

Blood, — Quinine,  as  a  chloride,  is  readily  ab- 
sorbed into  the  blood  ;  and  although  this  is  alkaline, 
it  is  not  precipitated,  being  probably  held  in  solution 
as  carbonate  of  quinine  by  the  gases  of  the  blood. 
It  is  not  known  to  undergo  any  alteration  there,  but 
it  produces  some  remarkable  changes  in  blood. 

(a)  White  corpuscles— li  the  movements  of  the 
white  corpuscles  are  being  watched  in  a  drop  of 
blood  on  the  warm  stage  of  the  microscope,  and 
some  quinine  is  added,  they  at  once  cease.  Again, 
if  the  mesentery  of  a  living  frog  be  put  under  the 
microscope,  and  slightly  irritated  so  as  to  set  up 
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inflammation,  emigration  of  the  white  corpuscles 
through  the  capillary  walls,  or  diapedesis,  as  it  is 
called,  will  be  observed;  if  now  some  quinine  be 
injected  into  the  circulation  this  ceases,  but  those 
white  corpuscles  that  have  already  passed  out  wander 
further  from  their  capillary.  If  the  quinine  be 
applied  locally  to  the  mesentery,  directly  the  white 
corpuscles  have  passed  through  their  capillary  their 
movement  is  stopped,  and  the  motionless  corpuscles 
collect  in  large  numbers  around  the  capillaries.  It 
is  clear,  therefore,  that  quinine  has  the  power  of 
arresting  the  movements  of  white  blood-corpuscles. 
In  sufficient  quantity  it  appears  actually  to  destroy 
them,  for  in  a  cat  killed  by  quinine  they  are  much 
fewer  in  number  than  in  a  healthy  cat. 

(b)  Bed  corpuscles. — Quinine  is  said  to  cause  a 
diminution  in  the  size  of  these,  but  this  is  most 
likely  not  strictly  correct.  In  fever,  if  the  tempera- 
ture is  high,  the  red  corpuscles  are  probably  a  little 
larger  than  natural.  If  the  temperature  be  reduced 
by  any  means  the  corpuscles  regain  their  normal 
size.  Quinine  will  reduce  the  temperature,  but  it 
probably  has  no  special  action  on  the  corpuscles. 

(c)  Acidity  of  the  blood. — Blood  outside  the  body 
gradually  becomes  acid.    Quinine  prevents  this. 

(d)  Ozonizing  poiver.  — If  ozonized  oil  of  turpentine 
be  mixed  with  tincture  of  guaiacum,  nothing  occurs  ; 
but  if  a  drop  of  blood  be  added,  that  transfers  the 
ozone  to  the  guaiacum,  oxidizes  it,  and  turns  it  blue. 
This  ozonizing  power  of  blood  is  prevented  by  the 
addition  of  quinine. 

(e)  The  stability  of oxyhemoglobin  is  strengthened 
by  quinine,  so  that  the  blood  does  not  yield  up  its 
oxygen  as  easily  as  normally,  consequently  it  cannot 
absorb  oxygen  readily.  This  inability  of  haunoglobin 
to  take  up  oxygen  in  the  presence  of  quinine  is 
paralleljwith  its  action  on  other  varieties  of  proto- 
plasm.   For  example,  fungi  absorb  oxygen  slowly 
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if  quinine  be  present,  and  thus  fermentation  may 
be  prevented.  Phosphorescent  infusoria  (the  phos- 
phorescence is  due  to  rapid  oxidization)  lose  this 
property  in  the  presence  of  quinine.  The  ozonizing 
power  of  fresh  vegetable  juices  is  retarded  by  it. 
Quinine  is,  therefore,  very  constant  and  very  powerful 
in  interfering  with  oxidation. 

Circulation. —  Small  doses  of  quinine  probably 
increase  the  activity  of  the  heart  reflexly  because 
they  stimulate  the  stomach  ;  but  large  doses  (larger 
than  are  given  to  man  medicinally),  either  applied 
to  the  excised  heart  or  circulating  through  it, 
directly  paralyse  the  organ ;  the  pulse  becomes 
slower  and  more  feeble,  and  the  heart  is  finally 
arrested  in  diastole.  Whether  it  acts  on  the  muscle 
or  the  ganglia  is  not  known.  Large  doses  lower 
the  blood-pressure  considerably ; '  this  is  owing 
partly  to  the  effect  on  the  heart,  but  it  is  probable 
that  this  fall  of  arterial  pressure  is  due  in  part  also 
to  the  action  of  quinine  on  the  blood-vessels.  If  the 
spleen  is  enlarged  as  a  result  of  malarial  fever,  the 
administration  of  quinine,  curing  the  fever,  leads  to 
a  decrease  in  the  size  of  the  spleen,  but  it  has  no 
direct  effect  on  this  organ,  as  is  often  asserted. 

Bespiration. — Although,  as  we  have  seen,  quinine 
must,  because  of  its  retardation  of  oxidation,  have  a 
powerful  influence  on  internal  respiration,  diminish- 
ing the  activity  of  metabolism,  it  has  but  a  moderate 
effect  on  the  respiratory  movements.  Small  doses 
slightly  increase,  large  doses  depress  them. 

Temperature. — Quinine  has  very  little  power  over 
the  healthy  temperature,  but  that  of  fever  is  markedly 
reduced;  it  is,  therefore,  an  energetic  antipyretic. 
Considering  its  direct  capability  of  diminishing  meta- 
bolism in  the  tissues,  it  seems  fair  to  assume  that  the 
drug  diminishes  heat  production,  and  that  it  does 
so  by  acting  directly  on  the  thermogenetic  tissues  ; 
but,  whether  it  decreases  heat  production  by  also 
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influencing  the  cerebral  thermogenetic  centres  is  not 
known. 

Cerebrum. — Small  doses  are  believed  to  stimulate 
cerebral  activity.  The  results  of  experiments  upon 
the  action  of  quinine  on  the  brain  are  so  discordant 
as  to  be  at  present  valueless.  The  effects  of  a  large 
dose  in  man  will  be  described  under  Cinchonism. 

Spinal  cord  and  nerves. — In  frogs  quinine  causes 
a  lessening  of  reflex  excitability,  which  is  removed  by 
section  below  the  medulla  ;  but  in  large  doses  it  pro- 
duces a  permanent  diminution  of  reflex  excitability. 
In  these  animals  quinine  also  first  excites  and  then 
paralyses  the  sensory  nerves  or  their  peripheral 
endings.  The  muscles  are  uninfluenced.  These 
effects  are  not  seen  in  man. 

Uterus. — It  has  often  been  stated  that  quinine  . 
will  lead  to  abortion,  that  it  will  when  labour  has 
commenced  aid  the  expulsion  of  the  foetus,  and  that 
it  will  increase  the  menstrual  flow  if  that  is  scanty. 
It  appears  that  the  first  statement  is  certainly  in- 
correct, and  that  the  second  and  third  are  correct  only 
for  some  women. 

Kidneys. — After  a  full  dose  of  quinine  it  is  found 
in  the  urine  in  half  an  hour,  and  is  slowly  excreted 
for  several  days,  but  by  far  the  greater  part  is  elimi- 
nated within  the  first  forty-eight  hours.  The  excre- 
tion of  uric  acid,  urea,  and  sulphur  in  the  urine  is 
greatly  diminished,  from  which  we  learn  that  quinine 
retards  considerably  the  proteid  metabolism  of  the 
body,  but  it  should  be  stated  that  very  little  altera- 
tion is  observed  in  the  absorption  of  oxygen  and 
excretion  of  carbonic  acid  gas  by  the  lungs.  It  is 
said  that  minute  quantities  of  quinine  are  got  rid  of 
by  all  the  secretions,  as  it  may  be  detected  in  milk, 
saliva,  bile,  and  tears,  and  it  may  be  found  in  drop- 
sical fluids  if  the  patient  has  been  taking  it. 

Cinchonism. — In  many  persons  a  dose  of  ten 
grains  or  more  of  quinine  produces  a  train  of  physio- 
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logical  symptoms,  chiefly  from  its  influence  on  the 
nervous  system.  The  patient  soon  complains  of 
ringing  in  the  ears,  fulness  in  the  head,  and  slight 
deafness.  With  larger  doses  these  symptoms  in- 
crease, disturbances  of  vision  and  giddiness  are 
added,  he  may  stagger  when  he  walks,  and  the  head- 
ache may  be  very  intense. 

Quinine  is  hardly  ever  given  as  a  poison,  but  if 
it  should  be,  all  these  symptoms  of  cinchonism  will 
be  very  severe ;  the  patient  may  be  delirious  and 
comatose,  quite  deaf  and  blind,  and  if  he  die  it  will 
be  from  collapse  due  to  cardiac  and  respiratory 
failure.  Great  congestion  of  the  middle  ear  and 
labyrinth  is  found  in  animals  poisoned  by  quinine. 
The  mild  degrees  of  cinchonism  pass  off  directly  the 
drug  is  discontinued.  Earely  quinine  causes  an 
erythematous  rash,  and  it  may  give  rise  to  epistaxis 
and  other  haemorrhages.  Those  who  work  among 
cinchona  barks  may  have  a  rash  on  their  skin  from 
the  mechanical  irritation  of  the  powder. 

Relative  Action  of  the  Alkaloids. — The  other 
alkaloids  are  quite  similar  in  their  action  to  quinine, 
but  they  are  not  so  powerful.  Their  relative  anti- 
pyretic effect  is  quinine  100,  quinidine  90,  cinchoni- 
dine  70,  cinchonine  40. 

Therapeutics. 

External. — Quinine  is  too  expensive  for  use  as  an 
antiseptic. 

Internal. — Gastro-intestinal  tract.  —  It  is  very 
largely  used  on  account  of  its  stomachic  properties, 
chiefly  for  that  variety  of  indigestion  which  is  the 
outcome  of  general  ill-health,  want  of  fresh  air, 
and  anaemia,  and  not  often  when  the  stomach  is 
the  organ  primarily  at  fault.  The  preparations  of 
cinchona  bark  are  very  useful  for  this  variety  of  dys- 
pepsia ;  they  contain  quite  enough  of  the  alkaloids. 
The  compound  tincture  has  the  advantage  of  con- 
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taming  other  stomachics.  Iron  is  very  commonly 
given  at  the  same  time  to  correct  the  general  con- 
dition. Quinine  is  frequently  prescribed  with  the 
tincture  of  perchloride  of  iron,  there  is  always 
enough  free  acid  in  this  to  dissolve  any  preparation 
of  quinine.  Alkalies,  especially  sal  volatile,  are 
often  prescribed  with  solutions  of  sulphate  of  quinine, 
but  they  precipitate  the  quinine,  and  therefore 
mucilage  must  be  used  to  suspend  it.  The  dose  of 
the  sulphate  or  hydrochloride  of  quinine  as  a 
stomachic  bitter  is  \  to  2  gr.  The  acid  hydro- 
chloride is  often  preferable,  as  it  is  more  soluble. 

Antipyretic  effect. — Quinine  was  commonly  used 
as  an  antipyretic,  but  for  the  rare  occasions  on  which 
antipyretic  drugs  are  required,  it  has  now  been  re- 
placed by  those  which  are  more  certain,  as  phenacetin, 
acetanilide,  and  phenazone.  It  is,  however,  a  very 
fairly  certain  antipyretic.  It  is  best  given  for  this 
purpose  in  a  single  dose  of  20  to  40  grains  for  an 
adult.  Such  large  doses  may  be  prescribed  either  in 
cachets,  or  as  a  solution  of  the  hydrochloride,  or  as 
the  sulphate  suspended  in  milk.  About  one  or  two 
hours  elapse  before  the  temperature  begins  to  fall. 
Quinine  is  more  efficacious  in  reducing  a  temperature 
just  beginning  to  fall  than  a  rising  one.  Hence  if 
possible  it  should  be  administered  an  hour  or  two 
before  the  time  at  which  previous  experience  of  the 
particular  case  shows  the  temperature  will  probably 
attain  its  maximum;  then  the  fall  will  be  more 
marked  and  last  longer  than  if  the  drug  had  not 
been  given. 

Specific  action.— Quinine,  and  to  a  less  extent 
the  other  cinchona  alkaloids,  have  the  remarkable 
property  of  arresting  the  paroxysms  of  malarial 
lever.  If  15  to  30  grains  be  taken  about  one  or  two 
hours  before  the  attack  is  due,  it  will  not  take  place 
or  it  will  be  very  mild.  The  same  effect  will  be  pro- 
duced if  smaller  doses,  about  5  grains  have  been 
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taken  four  or  five  times  a  day  during  the  period 
between  the  attacks.  Not  only  is  it  thus  prophy- 
lactic, but  the  continued  use  of  it  is  curative.  It  is 
also  preventive,  even  if  the  persons  to  whom  it  has 
been  given  have  never  had  ague.  For  this  purpose 
it  is  administered  to  soldiers  and  sailors  who  have 
to  enter  malarious  regions,  and  it  is  then  found  that 
few  of  them  get  ague.  If  the  disease  is  very  severe 
it  is  best  to  give  single  large  doses. 

If  a  person  has  once  had  ague,  illnesses  that  he 
subsequently  suffers  from  are  liable  to  assume  a  mala- 
rial type.  This  is  especially  the  case  with  neuralgia, 
which  is  then  peculiarly  paroxysmal.  It  is  often  on 
the  forehead,  when  it  is  called  broAV  ague.  In  such 
illnesses  the  effect  of  quinine  is  frequently  very  well 
marked,  and  a  cure  speedily  takes  place.  Sometimes 
neuralgia  which  is  not  malarial  is  temporarily  bene- 
fited. Quinine  cures  ague  by  acting,  while  circulat- 
ing in  the  blood,  as  a  direct  poison  to  the  haematozoa 
(protozoa),  which  infest  the  blood  and  are  the  cause  of 
ague.  Different  forms  of  ague  or  malaria  are  due  to 
different  but  closely  allied  parasites.  Tertian  and 
quartan  parasites  are  more  readily  affected  than 
quotidian  and  malignant.  Quinine  has  been  given 
for  a  host  of  diseases,  especially  septicaemia,  but  there 
is  no  evidence  that  it  does  good  to  any,  except  those 
mentioned. 

Lately  it  has  been  stated  that  quinine  causes 
blackwater  fever ;  this  is  a  pernicious  error,  as  it  will 
cure  this  form  of  malaria.  _ 

The  preparations  of  the  bark  contain  so  little 
quinine  that  they  cannot  be  used  as  antipyretics  or 

antiperiodics.  ,  . 

Quinine  should  if  possible  be  avoided  m  m 
persons  suffering  from  acute  or  subacute  disease  of 
the  middle  ear;  (2)  those  suffering  from  gastrointes- 
tinal irritation,  which  it  may  increase  ;  (d)  those 
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people,  occasionally  met  with,  in  whom  quite  small 
doses  produce  very  severe  symptoms  of  cinchonism. 

Both  hydrobromic  acid  and  ergotin  are  said  to 
dimmish  the  liability  to  cinchonism. 

If  it  is  wished  to  give  quinine  hypodermically,  the 
best  salts  are  the  lactate  (soluble  1  in  5  of  water)  or 
the  official  acid  hydrochloride  ;  6  to  30  tn_  of  a  solu- 
tion of  1  gr.  of  either  in  6  n\  of  water  may  be  used. 

Warburg's  tincture  is  a  medicine  which  has  a  very  high 
reputation  in  India  for  malaria.  It  has  been  called  Tinctura 
Antiperiodica.  The  published  formula  states  that  it  is  a  tinc- 
ture made  with  alcohol  (57  per  cent.),  and  containing  quinine 
sulphate,  1  in  50 ;  Socotrine  aloes,  1  in  40  ;  opium,  1  in 
4000 ;  rhubarb,  1  in  125 ;  camphor,  1  in  500 ;  with  angelica 
seed,  elecampane,  saffron,  fennel,  gentian,  zedoary,  cubebs, 
myrrh,  and  white  agaric  as  aromatics.  Dose,  1  to  4  fl.  dr.  It 
is  often  prescribed  to  be  made  without  the  aloes. 


SAL.ICIN. 

Salicmwm.-0(1H1IO6-OC8H4-0H2OH.  A  crystalline 
glucoside  obtained  from  the  bark  of  various  species  of  Salix 
and  of  Populus  (Nat.  Ord.  Salieinece). 

.  .   CHABACTERS.-Colourless,  shining,  trimetrie,  tabular  crys- 
tals of  a  bitter  taste.    Coloured  red  with  sulphuric  acid  Solu 
bihty.— 1 n l  28  of  cold  water,  1  in  1  of  boiling  water,  1  in  60 
of  alcohol  (90  per  cent.).    Not  in  ether. 
Dose,  5  to  20  gr. 

OH-COOH*™1    Sa,iCylicl,m'-Salicy1^    Acid.  C„H4 
SouRCE.-Made  by  the  interaction  of  sodium  carbolate 
and  carbonic  acid  gas.    Thus  dry  carbonic  anhydride  is 
passed  through  sodium  carbolate  heated  to  400°  F    P  tt 

O^tC?2=,?|aCjHA,(s0dium  satiate).  This  is  treated 
with  hydroch  one  acid.  NaC7HsOa  +  HC1  =  NaCl  +  HC  H  O 
(salicylic  acid).  ^7J-L^3 

Or  salicylic  acid  may  be  obtained  from  natural  salicylates 
such  as  the  oil  of  winter-green  (Gaulthcria  procumbeJ  Z t! 
Ord.  Ericacea),  which  contains  methylsaheylate,  or  the  oil  of 
sweet  birch,  Betula  lenta  (Nat.  Ord.  Betulacem) 

Chabacter8 -Distinct,  prismatic,  colourless  crystals 
Inodorous.    Taste  first  sweetish,  then  acid.    Light,  Easily 
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diffused,  irritating  to  the  nostrils.  Melt  at  313°  F.  Resem- 
bling salicylic  acid—  Strychnine,  but  the  crystals  of  strych- 
nine are  larger,  non-irritating,  less  soluble,  solution  very  bitter. 
Solubility. — 1  in  500  of  water.  Readily  in  alcohol,  ether,  hot 
water,  solutions  of  ammonium  citrate,  ammonium  acetate, 
sodium  phosphate,  or  borax.  The  natural  acid  is  not  quite  so 
soluble  as  the  artificial.  Aqueous  solutions  give  a  reddish  violet 
colour  with  perchloride  of  iron. 

Incompatible. — Spirit  of  nitrous  ether. 

Impurities. — Orthocresotic,  metacresotic,  and  paracre- 
sotic  acids.  These  exist  only  in  artificial  salicylic  acid.  In 
the  best  specimens  they  are  absent. 

Dose,  5  to  20  gr. 

Preparation. 
Unguentum  Acidi  Salicylici.— Salicylic  acid, 
1  gr. ;  white  paraffin  ointment,  49  gr. 
Salicylic  acid  is  contained  in  Injectio  Cocainas  Hypoder- 
mica. 

Soilii  Salicylas.— Sodium  Salicylate.  (C„H.,-OH- 
COONa).„H,0. 

Source.— Obtained  by  acting  on  sodium  carbonate  or 
caustic  soda  with  salicylic  acid. 

Characters.— Small  colourless  scales  or  pearly  tabular 
crystals.  Odour  none.  Taste  sweetish  saline.  Solubility.— 
1  in  1  of  water,  1  in  6  of  alcohol  (90  per  cent.). 

Incompatible.— Hydrobromic  acid,  for  sodium  bromide  is 
formed  and  salicylic  acid  is  precipitated. 

Impurities.— As  of  salicylic  acid. 

Dose,  10  to  30  gr. 

For  Bismuthi  Salicylas  see  p.  175,  and  for  Salol  see  p.  457. 

Action  of  Salicin,  Salicylic  Acid,  and 
Sodium  Salicylate. 

External.— Salicin  and  salicylic  acid  are  anti- 
septics rather  more  powerful  than  carbolic  acid. 
Thev  are  stimulant  and  mildly  irritant  to  the  skm. 
Locally  applied  they  check  sweating.  Sodium 
salicylate  is  less  antiseptic.  Salicylic  acid  softens 
and  removes  epithelium.  . 

Internal.— A limentary  tract.— When  inhaled  oi 
applied  to  the  throat,  salicylic  acid  is  irritating 
causing  sneezing  and  cough.    In  the  stomach  also 
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it  is  irritant,  giving  rise  to  pain,  nausea,  and  vomit- 
ing unless  well  diluted,  and  should  therefore  never  be 
given  as  pill  or  powder.  The  sodium  salt  and  sali- 
cin  are  much  less  irritating.  The  glucoside  salicin 
is  in  the  bowel  converted  into  glucose  and  saligenin, 
C7H802,  and  this  is  further  decomposed  into  salicylic 
acid,  salicyluric  acid,  HC9H8N04,  and  salicylous  acid, 
HC7H502.    The  bile  is  rendered  much  less  viscid. 

Blood. — Salicylic  acid,  whether  taken  directly  or 
formed  in  the  bowel  from  the  decomposition  of 
salicin,  is  rapidly  absorbed  in  spite  of  its  insolubility, 
and  therefore  it  is  probably  taken  up  as  sodium 
salicylate  ;  anyhow,  this  is  the  form  in  which  it 
circulates  in  the  blood,  and  consequently  the  follow- 
ing description  will  apply  whether  salicin,  salicylic 
acid,  or  sodium  salicylate  has  been  taken.    It  has 
been  thought  also  to  exist  in  the  blood  as  an  albu- 
minate, but  of  this  there  is  no  evidence,  nor  for  the 
theory  put  forward  by  Binz,  that  when  the  sodium 
salicylate  meets  with  carbonic  acid,  either  in  the 
blood  or  in  the  inflamed  tissues  of  rheumatic  fever, 
salicylic  acid  is  set  free.    Some  of  the  salicylic  acid 
of  the  sodium  salt  unites  with  glycocoll,  forming 
salicyluric  acid,  which  appears  in  the  urine.  Thus: 
HC7H50:)  +  C2H5N02  (glycocoll)  =  HC9H8NO,  (sali- 
cyluric acid)  +  H20.    It  will  be  noticed  that  this 
change  is  precisely  analogous  to  the  conversion  of 
benzoic  into  hippuric  acid  by  its  union  with  glycocoll. 
The  beneficial  germicidal  effect  of  this  acid  is  well 
seen  in  a  disease  of  bees  known  as  foul  brood,  and 
due  to  certain  schizophytes,  for  feeding  the  bees  on 
syrup  containing  salicylic  acid  cures  them. 

Liver.— It  is  of  interest  that  sodium  salicylate, 
like  sodium  benzoate,  probably  increases  both  the 
amount  and  the  solids  of  the  bile. 

Heart. — Salicin  and  salicylic  acid  are  often 
stated  to  depress  the  force  of  the  heart  and  cause 
a  fall  of  blood-pressure.  Careful  comparison  shows 
that  salicin  is  not  nearly  so  depressant  as  the  acid— 
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in  fact,  it  is  probable  it  has  not  tbis  action  at  all 
unless  given  in  toxic  doses.  Further,  natural  salicylic 
acid  is  not  so  depressant  as  some  specimens  of  the 
artificial  variety.  For  example,  Charteris  found  that 
30  grains  of  salicin,  or  10  grains  of  natural  salicylic 
acid,  or  32  grains  of  natural  sodium  salicylate  had  no 
injurious  effect  on  a  rabbit,  but  that  much  smaller 
doses  than  these  of  the  artificial  acid  or  its  salt  killed 
the  animal.  The  artificial  variety  was  found  to 
contain  orthocresotic  and  paracresotic  acids,  and  the 
former  is  a  powerful  cardiac  depressant.  Thus  it 
seems  probable  that  the  depressing  effects  commonly 
ascribed  to  salicylic  acid  are  really  due  to  the  im- 
purities occasionally  present  in  the  artificial  form. 
Salicylic  acid  increases  the  blood-pressure  from  stimu- 
lation of  the  vaso-constrictor  centre. 

Bespiration. — Moderate  doses  have  very  little 
effect  on  respiration.   Toxic  doses  strongly  depress  it. 

Temperature. — In  medicinal  doses  salicin  and 
salicylic  acid  have  no  influence  on  the  temperature  of 
man,  in  toxic  doses  they  slightly  lower  it ;  but  they 
readily  depress  a  febrile  temperature,  and  are  there- 
fore called  antipyretics.  They  cause  a  slight  increase 
of  perspiration,  but  this  is  not  sufficient  to  explain 
the  fall. 

Salicylic  acid  and  salicin  are  antiperiodic. 

Nervous  system. — We  know  little  of  the  effect  of 
salicylic  acid  on  the  individual  parts  of  the  nervous 
system.  The  clinical  symptoms  known  as  salicylism 
will  be  described  presently. 

Kidney—  Salicylic  acid  escapes  chiefly  through 
the  kidneys.  It  to  a  much  less  extent  also  leaves  the 
body  by  the  sweat,  the  saliva,  the  bronchial  secre- 
tions, and  the  faeces.  It  appears  in  the  urine  very 
soon  after  its  ingestion  (in  from  10  to  30  minutes), 
but  the  elimination  goes  on  slowly.  It  is  excreted 
as  salicyluric  acid  and  sodium  salicylate,  which  is 
split  up  by  the  phosphoric  acid  in  the  urine,  yielding 
salicylic  acid.    The  dark  greenish  colour  of  the 
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urine  sometimes  seen  is  due  to  small  quantities  of 
either  indican  or  pyrocatechin.  Occasionally  sali- 
cylic acid  causes  haeinaturia,  due  to  congestion  of  the 
kidneys. 

Salicylic  acid  increases   proteid  metabolism, 

hence  the  total  nitrogen  and  sulphur  in  the  urine 
are  increased.  The  quantity  of  uric  acid  is  par- 
ticularly great.  It  renders  the  urine  antiseptic, 
and  the  salicyluric  acid  in  that  fluid  will  reduce 
Fehling's  solution.  The  urine  of  patients  taking  it 
gives  a  purple  colour  with  perchloride  of  iron. 

Uterus. — It  may  cause  abortion. 

Salicylism. — In  some  persons  to  whom  salicylic 
acid  or  its  salt  is  given  a  train  of  symptoms  is  pro- 
duced to  which  the  above  name  has  been  applied. 
They  are  very  like  those  produced  by  quinine.  The 
cause  of  at  least  some  of  them  is  the  impurities 
existing  in  artificial  salicylic  acid,  but  it  is  stated 
that  the  natural  acid  may  very  rarely  give  rise  to 
them.  Orthocresotic  acid  is  certainly  toxic,  meta- 
cresotic  acid  has  no  action,  and  it  is  doubtful 
whether  paracresotic  acid  is  toxic.  The  commonest 
symptom  is  deafness,  which  is  often  accompanied 
by  ringing  in  the  ears.  Headache  is  also  very 
frequent.  The  administration  of  the  drug  is 
usually  stopped  when  these  symptoms  show  them- 
selves, bat  if  it  is  continued  the  patient  becomes 
violently  delirious,  there  is  nausea  and  vomiting, 
the  face  is  flushed,  and  the  other  symptoms  increase 
in  severity.  The  pulse  falls  in  both  frequency  and 
force,  it  becomes  irregular,  epistaxis  is  common, 
and  haemorrhages  from  other  parts  of  the  body 
have  been  recorded,  such  as  hsematuria  and  retinal 
haemorrhage.  Albuminuria  without  hematuria  has 
been  observed.  One  of  the  rarest  symptoms  is  ery- 
thema or  urticaria.  Very  large  doses  may  cause  the 
breathing  to  become  weaker,  and  death  may  take 
place  either  from  cessation  of  the  heart  or  of  the 
respiratory  movements. 


456 


MATERIA  MRDICA 


Therapeutics. 

External. — The  ointment  may  be  used  when  an 
antiseptic  stimulating  ointment  is  required.  A 
collodion  composed  of  salicylic  acid,  a  drachm,  collo- 
dium  flexile,  an  ounce  ;  a  glycerin  containing  10  per 
cent,  of  salicylic  acid  ;  and  a  plaster,  also  10  per  cent., 
are  good  preparations.  Strong  applications  of  sali- 
cylic acid  are  very  useful  for  removing  excess  of 
epidermis,  warts,  or  corns.  Salicylic  acid  11  parts, 
Extract  of  Cannabis  Indica  2  parts,  Collodion  flexile 
87  parts,  form  an  excellent  remedy  (commonly  known 
as  green  solution)  for  soft  corns.  Powdered  salicylic 
acid  mixed  with  starch  or  chalk  may  be  employed  to 
check  profuse  perspiration  of  the  feet  and  axilla?.  The 
German  Pharmacopoaia  has  for  this  purpose  a  Pulvis 
Salicylicus  cum  Talco  (salicylic  acid,  3 ;  wheaten 
starch,  10 ;  talc,  in  powder,  87).  The  sweats  of 
phthisis  may  be  treated  in  the  same  way.  A  little  sali- 
cylic acid  is  often  added  to  Thompson's  fluid  (p.  263). 
A  preparation  called  "  Antiphlogistine  "  is  much  used 
externally  to  relieve  pain.  It  is  said  to  be  composed 
of  glycerin,  salicylic  acid,  boric  acid,  ferrous  carbonate, 
peppermint,  gaultheria,  eucalyptus,  and  iodine,  com- 
bined with  an  earthy  base. 

Internal. — Salicylic  acid  is  a  specific  for  rheu- 
matic fever ;  it  lowers  the  temperature,  lessens  the 
swelling,  leads  to  a  rapid  cessation  of  pain,  and 
diminishes  the  liability  to  pericarditis  and  other 
complications.  It  must  be  given  well  diluted  to 
prevent  dyspepsia.  The  sodium  salt  is  often  pre- 
ferred as  being  the  most  soluble,  but  in  order  to 
diminish  the  risk  of  salicylism  it  should  be  prepared 
eitber  from  pure  artificial  or  from  natural  salicylic 
acid.  If  the  attack  is  severe,  20  grains  every  two 
or  three  hours  should  be  given  for  the  first  twelve 
or  twenty-four  hours ;  then,  if  the  patient  is  doing 
well,  the  frequency  of  the  dose  may  be  gradually 
diminished,  but  it  should  be  continued  thrice  daily 
for  ten  days  after  the  temperature  is  normal  and  the 
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pain  has  ceased.  The  micro-organism  which  is  the 
cause  of  rheumatic  fever  forms  formic  acid,  which 
is  excreted  by  the  sweat  and  urine.  The  formation 
of  this  acid  is  controlled  by  the  administration  of 
salicylic  acid.  Salicin  is  not  so  powerful  as  sodium 
salicylate,  but  it  is  said  to  be  less  depressant  than 
the  synthetic  acid. 

These  preparations  are  of  no  use  for  gout  or 
severe  osteo-arthritis,  but  occasionally  the  pains  of 
chronic  rheumatism  are  somewhat  relieved. 

Salicylic  acid  or  salicin  may  produce  a  fall  of 
temperature  in  any  fever,  but,  as  we  have  more 
certain  antipyretics,  they  are  not  used  except  for 
rheumatic  fever. 

Some  writers  say  they  have  found  salicylic  acid 
useful  in  migraine,  sciatica,  diabetes,  and  diphtheria, 
but  it  is  probably  of  little  value  for  these  disorders. 

It  has  been  given  to  render  the  urine  acid  in  cases 
of  alkaline  urine  and  cystitis,  but  there  are  better 
remedies  for  this  purpose. 

It  has  also  been  given  in  cases  of  gallstone  with 
the  object  of  rendering  the  bile  less  viscid. 

Aspirin.  —  (Not  official.)  Salieyl-aeetic  acid,  often 
called  aspirin,  is  much  given  in  closes  of  10  to  15  grains  in  a 
cachet.  It  irritates  the  stomach  less  than  other  salicylates, 
for,  being  insoluble  in  acids,  it  is  not  acted  on  until  it  reaches 
the  intestines,  where  it  is  dissolved  by  the  alkaline  secretions. 
It  is  often  useful  for  painful  neuritis  and  chronic  rheumatism. 

ITIesotan.— (Not  official).  Methoxymethyl  ester  of 
salicylic  acid.  A  pale  yellow  fluid.  Mixes  with  oil,  and  when 
painted  on  the  skin  is  quickly  absorbed.  It  has  been  applied 
for  chronic  rheumatism,  but  without  much  benefit.  A  usual 
formula  is  equal  parts  of  mesotan  and  olive  oil  lightly  rubbed 
in  or  painted  on  with  a  camel's-hair  brush.  It  is  not  to  be 
recommended  as  it  may  cause  a  severe  dermatitis. 

Salol.— Phenyl  salicylate.  CuH,-OH-COO-C(iH;,. 

Source. — Prepared  by  the  interaction  of  salicylic  acid 
and  phenol,  or  of  their  sodium  salts  with  phosphoryl  chloride 
or  carbonyl  chloride. 

Characters  akd  Tests.— Small  colourless  crystals  of  a 
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faint  aromatic  odour  and  almost  tasteless.  Solubility. — Not 
in  water;  1  in  20  in  alcohol  (90  per  cent.),  3  in  1  in  ether  or 
chloroform.  Contains  60  parts  of  salicylic  and  40  of  carbolic 
acids. 

Dose,  5  to  15  gr.  in  cachets  or  suspended.  The  large 
quantity  of  carbolic  acid  in  salol  renders  caution  necessary 
when  large  doses  are  given. 

Action  and  Therapeutics. 

External. — It  is  an  antiseptic,  and  when  mixed 
with  talc  (1  in  5)  may  be  used  as  a  dusting  powder. 

Internal. — In  the  intestine  salol  splits  up  into 
carbolic  and  salicylic  acids,  and  the  former  may 
render  the  urine  dark.  A  good  mouth  wash  consists 
of  salol  2-5,  saccharin  0-004,  peppermint  oil  0'5, 
alcohol  (80  per  cent.)  97,  with  clove  and  caraway  oil 
added. 

In  rheumatic  fever  it  is  efficacious  on  account  of 
the  salicylic  acid  it  contains,  but  it  has  no  advantage 
over  salicin  or  salicylic  acid,  and  the  carboluria  may 
be  troublesome.  It  is  used  as  an  intestinal  dis- 
infectant. These  have  been  discussed  when  de- 
scribing naphthol  (p.  323)  and  on  p.  93.  It  disinfects 
the  urinary  tract.  The  following  is  a  good  way  of 
prescribing  it : — Salol,  gr.  x  ;  almond  oil,  rn,  xx  ; 
powdered  acacia,  gr.  x ;  syrup,  n\_  xx ;  water,  %  ss. 
The  emulsion  should  be  made  in  a  warm  mortar 
with  water  at  150°  F. 

GROUP  V. 

Vegetable  Purgatives. 

Class  I. — Laxatives. 

Prunes,  Pigs,  Tamarinds,  Cassia,  Castor  Oil  (small 
doses). 

Class  II. — Simple  purgatives. 

Castor  Oil,  Rhubarb,  Purgatin,  Purgen,  Senna, 
Cascara  Sagrada,  Aloes. 

Class  III.— Drastic  purgatives. 

Scammony,  Jalap,  Croton  Oil,  Colocyuth, 
Elaterium,  Gamboge. 

Class  IV.— Cholagogues. 

Podophyllum,  Euonymus  Bark,  Iridm. 
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Class  I. — Laxatives. 
PRUTYES. 

Pruiilim.— The  dried  ripe  fruits  of  Primus  domcstica, 
the  plum  (Nat.  Ord.  Rosacea).    South  of  France. 

Chahacters.— Ovoid-oblong,  1\  in.  long,  black,  shrivelled  ; 
brownish  pulp  ;  sweet  mucilaginous  taste. 

Composition. — The  chief  constituents  are — (1)  Sugar, 
(2)  malic  acid,  and  (3)  a  purgative  principle. 

Prunes  are  contained  in  Confectio  Sennse,  6  in  75. 

Action  and  Theeapeutics. 
Prunes  are  demulcent   and  slightly  laxative. 
They  may  be  eaten  as  articles  of  diet  in  cases  of 
slight  constipation. 

FIGS. 

FiciiS. — The  dried  fleshy  receptacles  of  Ficus  carica 
(Nat.  Ord.  Urticacece).  Smyrna. 
Characters. — Well  known. 

Composition. — The  chief  constituents  are — (1)  Sugar, 
62  per  cent.    (2)  Gum. 

Figs  are  contained  in  Confectio  SennfB,  12  in  75. 

Action  and  Therapeutics. 

Figs  are  a  pleasant  food  and  mildly  purgative, 
forming  a  convenient  remedy  for  slight  constipation. 
There  are  in  the  market  pleasant  tasting  syrups 
and  elixirs  of  figs.  Senna  is  the  active  ingredient  of 
most  of  them.  They  are,  in  doses  of  1  to  4  drachms 
taken  at  night,  excellent  laxatives. 

TAMARINDS. 

Tamarindus.— The  fruit  of  Tamarindus  iudica  freed 
from  the  brittle  outer  part  of  the  pericarp  and  preserved  with 
sugar  (Nat.  Ord.  Leguminosce).    West  Indies. 

Characters. — A  reddish-brown,  moist,  sugary  mass, 
enclosing  strong-branched  fibres,  and  brown,  shining  seeds, 
each  enclosed  in  a  tough  membranous  coat.  Taste  agreeable, 
refreshing,  subacid. 

Impurity. — Copper. 

Composition. — The  chief  constituents  are— (1)  Tartaric 
acid  and  potassium  tartrate.  (2)  Citric,  acetic,  and  other 
acids.    (3)  Sugar. 

Tamarind  is  contained  in  Confectio  Sennre,  9  in  75. 

Action  and  Therapeutics. 
Tamarind  is  pleasant  and  acid  to  the  taste,  and  a 
mild  laxative.    It  may  be  made  into  tamarind  whey 
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(1  part  of  tamarinds  to  30  of  milk)  and  given  as 
an  acid,  cooling,  slightly  purgative  drink  in  fevers. 
It  is  a  good  purgative  for  children,  and  may  be 
spread  on  bread  and  butter. 

CASSIA  PULP. 

Cassia?  Pulpa.— The  pulp  obtained  from  the  pods 
recently  imported  of  Cassia  fistula,  the  purging  cassia  (Nat. 
Ord.  Leguminosce).    East  or  West  Indies. 

Chahactebs.— The  pods  are  1£  to  2  feet  long,  1  in.  in 
diameter.  Shortly  stalked,  pointed,  blackish  brown,  very 
hard,  indehiscent;  divided  internally  by  their  transverse 
partitions  into  numerous  cells,  each  containing  a  solitary 
smooth,  flat,  oval,  reddish-brown  seed,  surrounded  by  pulp. 
The  pulp,  which  alone  is  official,  is  viscid,  blackish  brown, 
sweet  in  taste,  sickly  in  odour. 

Composition.— The  chief  constituents  are — (1)  A  purga- 
tive principle  closely  allied  to  cathartic  acid.  (See  Senna, 
p.  466.)    (2)  Sugar  60  per  cent. 

Cassia  pulp  is  contained  in  Confectio  Senna?,  about 
9  in  75. 

Action  and  Therapeutics. 
It  is  a  laxative,  only  given  in  confection  of  senna. 
Class  II. — Simple  Purgatives. 
CASTOR  OIL,. 
Olctllil  Ricilli. — The  fixed  oil  expressed  from  the 
seeds  of  Bicinus  communis  (Nat.  Ord.  Euphorbiacea;).  India. 

Charactebs.  —  Viscid,  colourless  or  pale  yellow.  Odour 
faint,  characteristic.  Taste  slight  but  unpleasant.  Sp.  gr. 
0-960  to  0-965.  Solubility. — 1  in  1  of  absolute  alcohol,  1  in  5  of 
alcohol  (90  per  cent.).  These  are  the  characters  of  the  pure 
oil  expressed  in  the  cold.  Much  that  is  sold  is  expressed  by 
the  aid  of  heat.    This  is  dark  in  colour  and  very  nasty. 

Composition. — The  chief  constituents  are — (1)  Ricinolcate 
of  glyceryl,  C3H5(ClsH3303)3.  This  constitutes  the  chief  bulk. 
(2)  Other  fixed  oils,  as  palmitin,  stearin,  &o.  (3)  Possibly 
an  alkaloid,  ricinine,  not  purgative.  (4)  According  to  some 
authorities  an  active  principle  which  has  not  yet  been  isolated. 
Dose,  1  to  8  fl.  dr. 

Preparation. 
Mistura  Olei  Ricini. — Castor  oil,  3  li.  oz. ; 
orange-flower  water  of  commerce,  1  fl.  oz. ;  mucilage 
of  gum  acacia,  l\  fl.  oz. ;  cinnamon  water,  2|  fl.  oz. 
(Contains  3  fl.  dr.  of  castor  oil  in  1  fl.  oz.) 
Dose,  1  to  2  fl.  oz. 
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Castor  oil  is  contained  in  Collodium  Flexile,  Linimentum 
Sinapis,  and  Pilula  Hydrargyri  Subchloridi  Composite. 
(Castor-oil  seeds  are  not  official,  but  it  is  important  to 
recognise  them.  They  are  |  in.  long  and  }  in.  wide,  ovoid, 
flattened.  The  seed  is  prolonged  into  a  sharp  beak. 
Epidermis  shiny  grey,  marked  by  brownish  bands  and  spots. 
Kernel  white.  They  contain  50  per  cent,  of  the  oil,  and  an 
acrid  substance  which  makes  them  poisonous.  Three  castor- 
oil  seeds  have  been  known  to  kill  an  adult  man.) 

Action. 

External— Castor  oil  is,  like  olive  oil,  protective 
and  sedative,  and  may  be  used  to  drop  into  the  eye 
when  the  conjunctiva  is  inflamed,  and  as  a  solvent 
for  homatropine,  but  this  solution  is  occasionally  a 
little  irritating. 

Internal. — Gastro-intestinal  tract. — The  nasti- 
ness  of  castor  oil  is  mostly  due  to  the  smell,  and  is 
not  noticed  much  if  the  nose  is  held  when  the  oil  is 
drunk.  Medicinal  doses  produce  no  effect  on  the 
stomach.  Reaching  the  intestine  the  oil  is  an  excel- 
lent simple  laxative  or  mild  purgative,  acting  in  about 
five  hours,  and  causing  no  griping  nor  subsequent 
constipation.  The  motion  is  soft  but  not  liquid. 
Castor  oil  will  purge  even  when  rubbed  into  the  skin. 
The  ricinoleate  of  glyceryl  in  the  oil  is  decomposed 
in  the  duodenum,  and  the  ricinoleic  acid  purges. 
Castor  oil  will  purge  when  given  per  rectum. 

Mammary  glands. — Applied  locally  to  the  breasts 
it  is  said  to  be  galactagogue. 

Therapeutics. 

Castor  oil  is  perhaps  the  best  simple  purgative 
we  have,  and  is  very  useful  in  cases  in  which  there 
is  slight  temporary  constipation.  Being  mild  in  its 
action  it  is  very  suitable  for  getting  rid  of  undi- 
gested food  that  is  causing  diarrhoea,  and  a  dose  of 
castor  oil  with  a  minute  quantity  of  laudanum  in  it 
is  a  favourite  remedy  for  certain  forms  of  diarrhoea. 
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It  is  also  especially  convenient  in  pregnancy,  after 
delivery,  and  when  in  any  abdominal  disease,  as 
typhoid  fever,  peritonitis,  or  when,  after  abdominal 
operations,  the  irritation  caused  by  the  fasces  makes 
it  absolutely  necessary  to  get  the  bowels  open.  Also 
it  is  very  useful  for  children,  or  for  very  old  or  infirm 
persons,  or  for  those  suffering  from  piles  or  fissures. 
It  is  a  good  purgative  to  give  before  and  after  tbe 
use  of  anthelmintics,  and  taken  daily  is  valuable  for 
membranous  colitis. 

Its  nastiness  is  the  only  objection  to  it.  As 
already  mentioned,  this  can  largely  be  overcome 
by  holding  the  nose,  and  there  are  many  forms  of 
castor  oil  in  the  market  so  prepared  as  to  be  almost 
colourless  and  odourless.  It  may  be  taken  in  cap- 
sules, but  they  are  bulky.  The  pharmacopoeial 
mixture  is  not  to  be  recommended.  Lemon  juice  or 
coffee  conceals  the  taste  to  some  extent,  or  the  oil 
may  be  added  to  a  teaspoonful  of  peppermint  water, 
and  then  a  little  brandy  added  till  the  oil  neither 
sinks  nor  swims.  If  the  inside  and  rim  of  the  glass 
are  moistened  with  the  vehicle,  the  oil,  which  should, 
if  possible,  be  between  two  layers  of  the  vehicle,  is 
hardly  tasted. 

As  an  enema  (castor  oil  1  fi.  oz.,  warm  olive  oil 
5  fl.  oz.,  mix  thoroughly)  it  is  often  very  useful  when 
a  mild  injection  is  required. 

Breasts. — The  leaves  of  the  castor-oil  plant 
applied  to  the  breasts  will  sometimes  induce  the 
secretion  of  milk.  A  fluid  extract  of  them  may  also 
be  taken  three  or  four  times  a  day. 

Castor-oil  seeds  are  many  times  more  purgative  than  the 
oil,  because  they  contain  a  toxalbumin,  ricin,  which,  when 
injected  into  the  blood,  is  one  of  the  most  powerful  vegetable 
poisons  known.  It  is  much  less  active  when  swallowed,  as 
it  is  largely  destroyed  by  digestive  ferments.  After  death  the 
mucous  membrane  of  the  intestine  is  violently  inflamed,  there 
are  ecchymoses  all  over  the  body,  and  blood  in  the  serous 
cavities.  Ehrlich,  by  gradually  increasing  the  dose  of  ricin, 
was  able  to  render  animals  immune  to  it,  and  this  was  shown 
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to  be  due  to  the  formation  in  their  body  of  antiricin  which 
neutralized  the  action  of  the  ricin.  The  discovery  was  the 
basis  of  our  knowledge  of  serum  therapeutics. 

RHUBARB. 

Rhci  Radix.— Bhubarb  Boot.  The  erect  rhizome  or 
so-called  root,  partly  deprived  of  its  bark  and  dried,  of  Rheum 
palmatum,  Rheum  officinale  (Nat.  Ord.  Polygonacece),  and 
probably  other  species.    China  and  Tibet. 

Characters. —  Cylindrical,  conical,  plano-convex,  or  ir- 
regular pieces.  Outer  surface  sometimes  covered  with  a  bright 
yellowish  powder;  rounded  or  angular,  smooth  or  a  little 
wrinkled,  showing  beneath  the  powder  reddish-brown  lines 
mixed  with  a  yellowish-brown  substance,  and  usually  small 
star-shaped  spots.  The  pieces  are  often  bored  with  a  hole, 
which  may  contain  the  remains  of  the  cord  used  to  suspend 
them  to  dry.  Internally  hard,  compact,  fracture  uneven,  and 
with  a  marbled  appearance.  Odour  peculiar,  aromatic. 
Taste  feebly  astringent,  bitter ;  there  is  gritty  feeling  between 
the  teeth  when  chewed. 

Composition.— The  chief  constituents  are — (1)  Chrys- 
arobin  (synonyms,  rhein,  chrysophan,  see  Chrysarobinum). 
(2)  Chrysophanic  acid  or  dioxymethylanthraquinone.  It  is  not 
known  whether,  when  alive,  rhubarb  contains  any  chryso- 
phanic acid,  for  when  kept  the  chrysarobin  quickly  oxidizes 
to  chrysophanic  acid.  The  chrysarobin  gives  the  yellow 
colour.  (3)  Emodin  or  trioxymethylantlLraquinonc.  (4)  Rheo- 
tannic  acid,  to  which  the  astringency  of  rhubarb  is  due. 
(5)  Oxalate  of  lime,  35  per  cent.,  to  which  the  grittiness  is 
due.  (6)  Other  bodies,  about  which  little  or  nothing  is 
known. 

Impurities.— English  rhubarb  ;  different  taste,  smell,  and 
excess  of  starch.  Turmeric,  which  is  turned  brown  by  boric  acid. 

Dose,  3  to  10  gr.  (repeated  administration),  15  to 
30  gr.  (single  administration). 

Preparations. 

1.  Extractum  Rhei. — Alcoholic. 
Dose,  2  to  8  gr. 

2.  InfusuHi  Rhei.— 1  in  20  of  boiling  water. 
Dose,  |  to  1  fl.  oz. 

3.  Liquor  Rhei  Concentratus.— Percolated  in 
the  usual  way  for  concentrated  liquors.    See  p.  19 

Dose,  |  to  1  fl.  dr 
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4.  Pilula  Rhei  Composita.— Ehubarb,  6; 
Socotrine  aloes,  4| ;  myrrh,  3 ;  hard  soap,  3  ;  oil  of 
peppermint,  ^  ;  syrup  of  glucose,  5J. 

Dose,  4  to  8  gr. 

5.  Pulvis  Rhei  Compositus.  Synonym. — Gre- 
gory's powder.  Rhubarb,  2 ;  heavy  or  light  magnesia, 
6  ;  ginger,  1. 

Dose,  20  to  60  gr. 

6.  Syrupus  Rhei  Ehubarb,  2  ;  coriander,  2 ; 

sugar,  24 ;  alcohol  (90  per  cent.),  8 ;  water,  24. 

Dose,  \  to  2  fl.  dr. 

7.  Tinctura  Rhei  Composita.— Ehubarb,  2 ; 
cardamoms,  £ ;  coriander,  J  ;  glycerin,  2  ;  alcohol  (60 
per  cent.),  18.  Percolate. 

Dose,  |  to  1  fl.  dr.  (repeated  administration) ; 
2  to  4  fl.  dr.  (single  administration). 

Action. 

External. — Probably  rhubarb  would  have,  to  a 
mild  degree,  the  same  action  as  Goa  powder,  but  it 
is  never  applied  externally. 

Internal. — Alimentary  canal. — In  the  mouth, 
rhubarb  increases  the  flow  of  saliva  ;  and  in  the 
stomach,  in  small  doses,  it,  like  any  other  bitter 
substance,  stimulates  the  flow  of  gastric  juice,  and 
the  vascularity  and  peristaltic  movements  of  the 
stomach.  It  is,  therefore,  a  stomachic,  and  will  aid 
digestion.  In  large  doses  it  causes  purgation,  pro- 
ducing in  from  four  to  eight  hours  a  liquid  motion, 
coloured  yellow  by  the  cbrysophan.  Purgation  is 
due  to  the  chrysophanic  acid  and  emodin,  both 
anthraquinone  derivatives,  and  it  has  been  already 
pointed  out  that  most  vegetable  purgatives  owe  their 
properties  to  derivatives  of  this  body  (see  p.  88) .  The 
resinous  constituents  of  rhubarb  are  said  to  increase 
the  flow  of  bile,  but  certainly  its  cholagogue  action 
is  not  sufficiently  powerful  to  explain  completely  its 
purgative  properties.  It  is  commonly  stated  to  exag- 
gerate very  actively  intestinal  peristalsis,  but  there 
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is  no  adequate  proof  of  this.  It  is  liable  to  gripe. 
The  purgation  is  followed  by  constipation ;  this  is 
ascribed  to  the  rheo-tannic  acid  :  if  so,  it  is  probably 
absorbed  and  subsequently  re-excreted  into  the  in- 
testine, otherwise  it  would  all  be  swept  away  in  the 
purging. 

Kidneys.— The  colouring  matter  is  excreted  in 
the  urine,  and  stains  it  yellow.  The  urinary  flow  is 
slightly  increased. 

Therapeutics. 

Rhubarb  is  commonly  given  to  children  as  a 
stomachic  purgative  in  indigestion,  especially  when 
caused  by  errors  of  diet,  for  it  clears  away  any  un- 
digested food,  and  its  stomachic  and  after-astringent 
effects  are  valuable.  In  the  same  way  it  is  useful  in 
diarrhoea  due  to  irritation  caused  by  undigested 
food  ;  here  the  after-astringency  is  especially  ser- 
viceable. A  powder  of  powdered  rhubarb  and  sodium 
bicarbonate  (which  hides  the  taste)  equal  parts, 
with  some  powdered  gentian,  or  a  similar  fluid  medi- 
cine, forms  an  excellent  stomachic  for  young  children. 
Rhubarb  should  never  be  given  alone,  because  of  the 
griping  it  causes. 

Purgatin.— (Not  official.) 

an  JaSone^d  g  ™J ^  °' 

Purg-en.— (Not  official.) 
This  is  the  usual  name  for  Dili vdrox-vnli tin 
phenolphthalein.    It  is  also  called hth^he^  <» 

and  being  taW fffSd^to  A^8^*  VUTtWe' 
in  tablets  ;  the  smallest  contain  »  m  i  T  ,S  USUally  sold 
children;  the  next  ^ti^A^at  ^  U8ed  for 
71  gr.  It  is  also  sold  afpa  SS of LaZt  ^ the  kr«est 
each.  Very  little  is  absUed™  nd  SrS^SfT  ?  g1'- 
to  any  to  appear  ,n  the  urine,  but  m^T^^Z 
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teces,  which  therefore  turn  a  brilliant  purple  when  an  alkali 
is  added  to  them.  It  rarely  gripes,  and  if  given  overnight 
produces  an  easy  action  next  morning.  It  does  not  act  on 
the  bile  or  irritate  the  kidneys.  Owing  to  its  very  slight 
depressant  effect  it  is  suitable  for  cases  of  heart  disease. 

SJENNA. 

Senna  Alexandrina.— Alexandrian  Senna.  The 
dried  leaflets  of  Cassia  acutifolia  (Nat.  Ord.  heguminosa). 
Alexandria. 

Characters—!  to  1£  in-  lon8>  lanceolate  or  oval-lanceo- 
late, acute,  unequal  at  the  base,  entire,  thin,  brittle,  pale 
greyish  green.  Finely  pubescent.  Veined  on  tbe  lower  surface. 
Odour  peculiar,  faint,  tea-like.  Taste  mucilaginous,  sickly. 
Resembling  senna.— Leaves  of  Solenostcmma  Argcl,  Uva 
Ursi,  and  Barosma,  all  equal  at  the  base. 

Impurities— Any  of  the  above. 

Senna  Indica.— East  Indian  Senna.  Synonym.— 
Tinnivelly  senna.  The  dried  leaflets  of  Cassia  angustifolia 
(Nat.  Ord.  Leguminoscc).  Southern  India. 
1  Characters— 1  to  2  in.  long,  lanceolate  acute  unequal 
at  the  base,  thin,  entire,  yellowish  green  and  smooth  above 
duller  beneath;  glabrous  or  slightly  pubescent.  Odour  and 
taste  like  Alexandrian  senna. 

Composition  oe  Both  Kinds.    The  chief  constituents 
Bre-(1)  Cathartic  acid,  an  amorphous  sulphurated  glucoside. 
r   H  N  SO     It  exists  as  salts  of  earthy  bases,  such  as 
calcium  and  magnesium.    These  salts  are  soluble  in  water 
Cathartic  acid  is  capable  of  decomposition  into  glucose  and 
ovariogenic  acid.    It  is  the  chief  purgative  principle  m 
senna  and  other  purgatives.     (2)  Other  glucosides,  senna- 
crol  and  sennapicrin,  which  do  not  in  most  preparations 
contribute  to  their  action,  as  tbey  are  insoluble  in  water. 
nT  ChiTSophanic  acid,  or  dioxymethylantbraquinone,  in  small 
amounts  (see  Rhubarb  and  Chrysarobinum).    (4)  Emodin  or 
Symethylanthraquinone.    (5)  A  sugar,  catharto-mannite. 
Preparations  of  either  Kind. 
1    Confectio    Sennee.-Senna,  7;  coriander 
fruit  V    fies    12;    tamarind,  9;    cassia  pulp,  9 ; 
pSes,  6;  extract  of' liquorice,!;  sugar,  30;  water,  to 

make  75. 

Dose,  60  to  120  gr.  j 
2.  Infusum  Sennse.— Senna,  1 ;  ginger,  r 
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3.  Liquor  Sennse  Coucentratus. —  Percolate 
with  water.    Sec  p.  19. 

Dose,  \  to  1  fl.  dr. 

4.  Mistura  Sennse  Composita.  Synowynt  

Black  draught ;  magnesium  sulphate,  5  oz. ;  liquid 
extract  of  liquorice,  1  fl.  oz. ;  aromatic  spirit  of  am- 
monia, 1  fl.  oz. ;  compound  tincture  of  cardamoms,  2 
fl.  oz. ;  infusion  of  senna,  q.s.  to  make  20  fl.  oz. 

Dose,  1  to  2  fl.  oz. 

5.  Pulvis  GlycyrrliizaB  Compositus.— Senna 
is  the  most  important  constituent,  2  in  12  (see  p.  574). 

Dose,  60  to  120  gr. 

6.  Syrupus  Sennse.— Senna,  40  oz. ;  oil  of  cori- 
ander, 10  ni;  sugar,  50  oz. ;  alcohol  (90  per  cent.), 
40  m  ;  alcohol  (20  per  cent.),  70  fl.  oz. 

Dose,  |  to  2  fl.  dr. 

7.  Tinctura  Sennse  Composita  Senna,  4  oz. ; 

raisins,  2  oz. ;  caraway,  §  oz. ;  coriander,  J  oz. ;  alcohol 
(45  per  cent.),  1  pint.  Macerate. 

Dose,  i  to  1  fl.  dr.  for  repeated  administration  ; 
2  to  4  fl.  dr.  for  single  administration. 

Action. 

External.— None. 

_  Internal.— Senna,  because  of  the  cathartic  acid 
in  it,  stimulates  the  muscular  coat  of  the  intestine, 
especially  the  colon,  and  produces  some  hyperemia! 
Consequently  the  fluid  contents  of  the  small  intes- 
tine are  hurried  through  the  colon,  and  pale  yellow 
watery  stools,  containing  some  undigested  food,  are 
the  result.  Senna  acts  very  feebly  or  not  at  all  on 
the  biliary  secretion.  Large  doses  open  the  bowels 
several  times  and  produce  griping,  but  not  much 
hypersemia.  Probably  there  are  other  substances  in 
senna  beside  cathartic  acid  having  a  purgative  pro- 
perty, but  it  is  by  far  the  most  important.  Purga- 
tion by  senna  does  not  cause  subsequent  constipation 
borne  constituents  of  it  are  absorbed,  and  may  cause 
the  urine  to  be  red.  It  will  purge  if  injected  into 
the  veins,  and  will  impart  its  purgative  properties  to 
the  milk  of  nursing  women. 
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Therapeutics. 

Senna  is  a  safe,  useful  purgative  for  cases  of 
simple  constipation.    It  is,  because  of  its  tendency 
to  gripe  and  its  nauseous  taste,  rarely  given  alone. 
The  compound  liquorice  powder  is  to  be  preferred  to 
the  Mistura  Sennas  ("  black  draught  "),  as  this  is  a 
nasty  mixture.    Senna  is  largely  used  to  complete 
the  effect  of  duodenal  purgatives,  as  we  see  in  the 
old  prescription  of  a  blue  pill  at  night  and  a  black 
draught  in  the  morning.    Acting  on  the  colon,  it  ia 
valuable  in  slight  cases  of  faecal  collection.  Com- 
pound liquorice  powder  is  much  used  in  habitual 
constipation   and   the  constipation  of  pregnancy. 
Confection  of  senna,  coated  with  chocolate,  forms 
the  well-known  purgative  Tamar  Indien,  and  in  this 
form  can  be  taken  by  children.    It  is  said  that  the 
infusion  contains  more  of  the  active  principles  than 
other  preparations  ;  it  soon  decomposes,  but  1  gr.  of 
nitre  to  the  fl.  oz.  will  prevent  this.    Some  prepara- 
tions of  figs  {q.v.)  have  senna  for  their  active  in- 
gredient. 

CASCARA  SAGRADA. 

Cascara  Sagrada.  Synonyms —  Sacred  Bark, 
Rhanmi  Purshiani  Cortex.  The  dried  bark  of  Rhamnus 
purshianus,  California  buckthorn  (Nat.  Ord.  Bhamnea). 
From  the  North  Pacific  coast. 

Chabactebs.— Quills  or  nearly  flat  pieces.  About  4  in. 
long,  |  in.  wide,  and  i  in.  thick.  Smooth  purplish-brown 
cork  almost  covered  with  lichens  ;  inner  surface  brown,  nearly 
smooth,  and  striated  longitudinally.  Fracture  short  exter- 
nally, fibrous  internally.    Characteristic  odour.    Bitter  taste. 

Composition.— The  chief  constituents  are  Emodin,  also 
contained  in  rhubarb  and  senna  (q.v.),  Cascarin,  Purshianin, 
a  glucoside,  several  resins,  various  acids,  and  a  volatile  oil. 
Preparations. 

1.  Extractum  Cascarse  Sagradse.— Made  by 
percolation  with  water. 
Dose,  2  to  8  gr. 
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2.  Extractum  Cascarre  Sagradse  Liquidum. 

— Made  with  alcohol  (90  per  cent.)  and  water. 
Dose,  ^  to  1  fl.  dr. 

3.  Syrupus  Cascarae  Aromaticus.  —  Liquid 
extract,  8  ;  tincture  of  orange,  2  ;  alcohol  (90  per  cent.), 
I ;  cinnamon  water,  3  ;  syrup,  6. 

Dose,  §  to  2  fl.  dr. 

Action  and  Therapeutics. 
Cascara  sagrada  is  a  simple  laxative  and  aperient 
not  causing  much  griping,  and  resembling  in  its 
action  frangula  bark,  which  is  no  longer  official  and 
is  now  rarely  used,  but  it  is  more  certain  and  more 
active.  Tbe  bitter  principle  gives  it  stomachic  pro- 
perties. It  is  very  serviceable  for  constipation, 
especially  if  chronic.  Either  a  single  pharmacopoeia! 
dose  may  be  taken  in  the  evening,  or  10  to  15  »i  of 
tbe  liquid  extract  may  be  given  three  times  a  day 
before  meals.  One  advantage  of  its  use  is  that  gradu- 
ally increasing  doses  are  not  required.  The  liquid 
extract  is  very  bitter  ;  tbis  taste  may  be  concealed 
by  aromatics,  liquorice,  or  sal  volatile,  and  it  may  be 
given  in  chloroform  water.  The  aromatic  syrup 
conceals  the  bitter  taste  very  well,  and  a  prepara- 
tion known  as  Tinctura  Laxativa,  dose  20  to  60  m 
(Extractum  Cascane  Sagradaj  Liquidum  2,  Spiritns 
Ammonite  Aromaticus  2,  Spiritus  Chloroformi  2, 
Tinctura  Belladonna;  1,  Tinctura  Nucis  Vornicte  1), 
is  miscible  with  water,  and  is  a  pleasant  simple 
purge  which  is  especially  useful  for  chronic  consti- 
pation, and  may  cure  it.  Cascara  Jelly,  dose  1  to 
4  5,  made  with  agar-agar  jelly,  makes  the  faeces 
bulky  and  moist. 

AEOES. 

Aloe  Barbadcnsis.— Barbados  Aloes.  The  juice 
that  flows  from  the  transversely  cut  leaves  of  Aloe  vera, 
Aloe  chinensis,  and  probably  other  species,  evaporated  to 
dryness  (Nat.  Ord.  Liliaccce).  West  Indies.  The  variety  known 
as  Curacao  aloes,  which  is  also  official,  is  included  under 
Barbados  Aloes. 
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Chabactees. — Deep  reddish -brown,  chocolate-brown,  dark 
brown,  or  almost  black.  Fracture  usually  dull  and  waxy  with 
opaque  splinters,  sometimes  smooth  and  glassy  with  trans- 
parent splinters.  The  opaque  variety  when  moistened  with 
alcohol  (90  per  cent.),  and  examined  in  a  thin  stratum  under 
the  microscope,  shows  numerous  crystals.  Powder  dull  olive- 
yellow.  Odour  strong,  disagreeable.  Taste  bitter,  nauseous. 
Solubility. — Almost  entirely  in  alcohol  (40  per  cent.) ;  75  per 
cent,  of  Barbados  aloes  dissolves  in  water.  Resembling  aloes. 
— Eesins  of  guaiacum  and  jalap,  which  are  not  bitter. 

Composition. — The  chief  constituents  are — (1)  Aloin. 
Synonym. — Barbaloin,  which  is  official  (seep.  471).  (2)  Emodin, 
or  trioxymethylanthraquinone  (see  Senna).  (3)  A  resin.  (1) 
A  trace  of  gallic  acid.  (5)  A  trace  of  a  volatile  oil  giving  the 
odour. 

Dose,  2  to  5  gr. 

Preparations. 

1.  Extractum  Aloes  Barbadensis. — Aqueous. 
Dose,  1  to  4  gr. 

2.  Decoctum  Aloes  Compositum.—  Extract  of 
Barbados  aloes,  2  ;  myrrh,  1 ;  saffron,  1  ;  potassium 
carbonate,  1 ;  extract  of  liquorice,  8  ;  compound  tinc- 
ture of  cardamoms,  60  ;  water,  up  to  200.  Contains  of 
the  extract,  4§  gr.  in  1  fl.  oz. 

Dose,  ^  to  2  fl.  oz. 

3.  Tinctura  Aloes. — Extract  of  Barbados  aloes, 
i  ;  liquid  extract  of  liquorice,  3  ;  alcohol  (45  per  cent.), 
17.  Macerate. 

Dose,  |  to  1  fl.  dr.  for  repeated,  1|  to  2  for 
single  administration. 

4.  Pilula  Aloes  Barbadensis.  —  Barbados 
aloes,  2 ;  hard  soap,  1 ;  oil  of  caraway,  £ ;  confection  of 
roses,  1. 

Dose,  4  to  8  gr. 

5.  Pilula  Aloes  et  Ferri.— Barbados  aloes,  2  ; 
exsiccated  ferrous  sulphate,  1  ;  compound  powder  of 
cinnamon,  3  ;  syrup  of  glucose,  3. 

Dose,  4  to  8  gr. 

Barbados  aloes  is  contained  in  Pilula  Cambogim  Corn- 
posita  (1  in  6).  Pilula  Colocynthidis  Composita  (1  in  3),  and 
Pilula  Colocynthidis  et  Hyoscyami  (1  in  4-|). 

Extract  of  Barbados  aloes  is  contained  in  Extractum 
Colocynthidis  Compositum  (1  in  2£). 
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Aloe  Socotrina.— Socotrine  Aloes.  The  juice  that 
flows  from  the  transversely  cut  bases  of  the  leaves  of  Aloe 
Perryi,  and  probably  other  species  evaporated  to  dryness 
(Nat.  Old.  Liliacca).  The  variety  known  as  Zanzibar  aloes, 
which  is  also  official,  is  included  under  Socotrine  Aloes. 
Probably  very  little  of  the  so-called  Socotrine  aloes  comes 
from  Socotra. 

Characters.  —  The  Socotrine  variety  is  viscid  and 
brownish-yellow,  or  when  dry  in  hard,  dark  brown  or  nearly 
black  masses  with  a  dull  waxy  uneven  fracture.  Odour 
strong,  taste  bitter.  The  Zanzibar  variety  is  in  liver-brown 
masses  with  a  dull,  waxy,  smooth  and  even  fracture.  Both 
varieties  are  opaque  in  even  small  splinters,  and  show  under 
the  microscope  minute  crystals  imbedded  in  a  transparent 
mass.  Solubility. — Almost  entirely  in  alcohol  (40  per  cent.)  ; 
50  percent,  of  Socotrine  aloes  dissolves  in  water.  Resembling 
aloes.  Kesins  of  jalap  and  guaiacum,  which  are  not  bitter. 

Composition. — The  same  as  Barbados  aloes.  The  aloin 
is  a  little  different,  and  is  called  Socoaloin,  but  the  physio- 
logical properties  of  the  two  aloins,  which  are  isomeric,  are 
the  same. 

Dose  2  to  5  gr. 

Preparations. 

1.  Pilula  Aloes  Socotrinse.— Socotrine  aloes, 
2  ;  hard  soap,  1  ;  oil  of  nutmeg,  £ ;  confection  of 
roses,  1. 

Dose,  4  to  8  gr. 

2.  PilulaAloes  et  Asafetidse. — Socotrine  aloes, 
asafetida,  hard  soap,  confection  of  roses,  of  each  1. 

Dose,  4  to  8  gr. 

3.  Pilula  Aloes  et  Myrrhse. — Socotrine  aloes, 
2  ;  myrrh,  1 ;  syrup  of  glucose,  lg. 

Dose,  4  to  8  gr. 

Socotrine  aloes  is  contained  in  Pilula  Bhei  Composita 
(1  in  6),  Tinctura  Benzoini  Composita  (1  in  60). 

Aloin. — C|(.H1607,3H20.  A  crystalline  neutral  principle 
extracted  from  aloes  by  solvents  and  recrystallization. 

Characters. — Tufts  of  yellow  acieular  crystals,  odourless 
but  tasting  of  aloes.  Sohibility.  —  Freely  in  hot  fluids, 
sparingly  in  cold  water  or  cold  alcohol,  not  at  all  in  ether. 
Bapidly  altered  by  alkalies.  The  specimens  of  aloin  are 
named  according  to  the  variety  of  aloes  from  which  they 
are  derived;  thus  we  have  barbaloin,  socoaloin,  nataloin 
(Natal),  and  zanaloin  (Zanzibar).    They  differ  very  slightly 
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from  each  other;  they  are  isomeric,  and  their  action  is  the 
same.    Barbaloin  is  generally  preferred.    Aloin  is  the  active 
principle  of  aloes,  but  it  does  not  gripe  so  much. 
Dose,  |  to  2  gr. 

Action  of  Aloes. 
External. — Aloes  has  no  external  action  on  the 
unbroken  skin,  but  it  can  be  absorbed  from  a  raw 
surface,  for  aloes  sprinkled  on  an  ulcer,  to  which  it 
is  a  slight  stimulant,  will  lead  to  purging. 

Internal. —  Gastro-intestinal  tract. — In  the  sto- 
mach the  bitter  principle  of  aloes  causes  it  to  act  as 
a  stomachic,  like  other  bitters.  In  the  intestine  it 
increases  the  rate  of  the  flow  of  bile,  and  probably  the 
amount  secreted.  It  produces  little  influence  in  the 
small  intestine,  but  the  muscular  coat  of  the  colon 
is  powerfully  stimulated,  and  the  intestinal  secretion 
from  that  part  slightly  accelerated.  Aloes,  there- 
fore, purges,  and  naturally  takes  some  time,  usually 
fifteen  to  twenty  hours,  to  act ;  the  motion  is  well 
formed,  not  very  soft,  as  there  is  so  little  increased 
secretion  of  fluid,  and  it  is  dark  coloured  from  tbe  bile 
in  it.  Sometimes  the  drug  gripes  somewhat,  because 
the  muscular  contraction  it  produces  is  irregular. 
As  it  acts  chiefly  on  the  lower  bowel  the  habitual 
use  of  it  may  lead  to  piles. 

Female  genital  organs. — Aloes  will  increase  the 
menstrual  flow ;  it  is  therefore  an  emmenagogue. 
It  is  excreted  by  the  milk,  for  aloes  given  to  the 
mother  may  purge  the  child.  It  is  stated  also  to  be 
excreted  in  the  urine. 

Barbados  aloes  is  slightly  more  purgative  than 
Socotrine  aloes,  and  contains  a  greater  proportion  of 
substances  soluble  in  water. 

As  a  rule  aloin  acts  like  aloes,  but  it  does  not 
gripe  so  much.  Some  specimens,  however,  have 
very  little  action.  This  may  be  owing  to  adultera- 
tion, or  differences  in  the  composition  of  different 
specimens. 
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Therapeutics. 

Aloes  is  an  excellent  purgative  for  cases  of 
habitual  constipation,  many  of  which  are  due  to  an 
imperfect  contraction  of  the  muscular  coat  of  the 
large  intestine.  It  is  very  commonly  given  as  a 
dinner  pill  (1  gr.  of  extract  of  aloes,  or  ^  gr.  of  aloin 
and  J  gr.  of  extract  of  nux  vomica)  to  sufferers  from 
chronic  constipation,  and  in  these  cases  its  bitter 
principles  acting  as  stomachics  aid  digestion.  If  tbe 
feces  are  hard  \  gr.  of  powdered  ipecacuanha  should 
be  added.  To  "avoid  griping  it  is  well  to  combine 
a  little  extract  of  hyoscyamus  or  a  little  extract  of 
belladonna  with  it.  One  great  advantage  of  aloes  is 
that  the  dose  need  not  be  gradually  increased.  It  is 
also  very  commonly  given  as  a  pill  with  nux  vomica 
and  a  grain  or  two  of  the  dried  sulphate  of  iron  to 
persons  suffering  from  chlorosis  and  other  forms  of 
anaamia.  It  overcomes  the  chronic  constipation  so 
common  in  these  cases,  and  some  regard  this  as  very 
important  for  the  cure  of  the  disease.  The  amenor- 
rhea so  frequently  associated  with  chlorosis  is  often 
benefited  by  aloes,  and  amenorrhoea  due  to  other 
causes  may  also  be  relieved.  Aloes  is  of  great 
service  in  many  cases  of  chronic  constipation  of  chil- 
dren. A  warm  aqueous  solution  of  aloin  purges 
when  injected  subcutaneously. 

Aloes  must  not  be  given  in  pregnancy,  haemor- 
rhoids, or  menorrhagia.  An  enema  of  it  is  anthel- 
mintic. 

Class  III. — Drastic  Purgatives. 
SCAJtlMOrYY. 

ScammoBisc  Radix.  —  Scammony  Root.  The 
dried  root  of  Convolvulus  scammonia  (Nat.  Ord.  Convolvu- 
lacea).    Syria  and  Asia  Minor. 

Characters — Cylindrical,  except  at  upper  end,  where  it 
is  enlarged,  and  has  remains  of  aerial  stems ;  shrivelled, 
contorted,  longitudinally  furrowed.  Externally,  greyish  brown 
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or  yellow.  Internally,  pale  grey  or  white.  Fractured  surface 
very  coarsely  fibrous.  Odour  and  taste  like  jalap,  faint. 
Eesembling  scammony  root. — Belladonna,  which  is  smaller. 

Scammoiiium.— Scammony.  A  gurn-resin  obtained 
by  incision  into  the  living  root  of  Convolvulus  scammonia. 
Known  in  commerce  as  Virgin  Scammony. 

Characters. — Flat,  irregular  cakes,  ash-grey  or  blackish 
brown  externally,  sprinkled  with  grey  powder.  Very  brittle. 
Fracture  resinous,  shining,  porous,  dark  brown.  Easily  re- 
duced to  an  ash-grey  powder,  forming  an  emulsion  with 
water.  Odour  peculiar,  cheesy.  When  chewed  gives  a  prick- 
ing sensation. 

Impurities. — Chalk  and  starch. 

Composition. — The  chief  constituents  are — (1)  The  resin 
(q.v.),  75  to  80  per  cent.  (2)  Gum,  10  to  20  per  cent. 
(3)  Starch. 

Dose,  5  to  10  gr. 

Scammonia;  Resina.—  Resin  of  Scammony. 

Source. — Digest  and  percolate  scammony  root  with 
alcohol  (90  per  cent.),  precipitate  the  resin  with  water,  wash 
it  several  times,  and  dry  it. 

Characters. — Brownish,  brittle,  translucent  pieces  ;  frac- 
ture resinous.  Odour  fragrant.  Soluble  in  ether.  Tincture 
of  it  does  not  blue  the  fresh-cut  surface  of  potato. 

Composition.— The  chief  constituent  is  jalapin  (see  p. 
476). 

Impurities. — Guaiacum  resin,  which  blues  potato.  Jalap 
resin  insoluble  in  ether. 
Dose,  3  to  8  gr. 

Preparations. 

1 .  Pilula  Scammonii  Composita.—  Scammony 
resin,  1 ;  resin  of  jalap,  1 ;  curd  soap,  1 ;  tincture  of 
ginger,  3.  (The  only  official  vegetable  aperient  pill  not 
containing  aloes.) 

Dose,  4  to  8  gr. 

2.  Pulvis  Scammonii  Compositns. — Scam- 
mony resin,  4  ;  jalap,  3  ;  ginger,  1. 

Dose,  10  to  20  gr. 

Scammony  resin  also  contained  in  Extractum  Colocyn- 
thidis  Compositum  (1  in  6),  Pilula  Colocynthidis  Composita 
(1  in  3),  Pilula  Colocynthidis  et  Hyoscyami  (1  in  4i). 
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Action. 

Gastro-intestinal  tract. — Soammony  has  no  effect 
till  it  reaches  the  duodenum.  With  the  bile  it  forms 
a  strongly  purgative  compound,  powerfully  stimu- 
lating the  intestinal  glands  and  causing  a  profuse 
secretion  of  intestinal  fluids.  There  is  some  exagge- 
ration of  vascularity,  some  irregular  stimulation  of 
the  muscular  coat,  but  these  are  comparatively  slight, 
and  there  is  little  if  any  addition  to  the  biliary  flow. 
As  a  result  of  these  actions,  in  about  four  hours 
there  is  a  profuse  watery  evacuation  of  the  bowels. 
The  drug  is,  therefore,  a  powerful  kydragogue 
cathartic,  and  in  large  doses  a  strong  gastro-intes- 
tinal irritant.  Its  action  is  attended  with  some 
griping.  It  produces  no  effect  if  injected  into  the 
blood,  and  therefore  acts  only  locally  on  the  intes- 
tine. It  is  anthelmintic  to  both  round-worms  and 
tape-worms. 

Theeapeutics. 
Scammony  being  a  prompt  purgative,  obstinate 
constipation,  in  either  children  or  adults,  may  be 
treated  with  it.    It  may  also  be  given  as  an  anthel- 
mintic. 

JAliAP. 

Jalapa. — Jalap.  The  dried  tubercles  of  Ipomcea purga 
(Nat.  Ord.  ConvolvulacecB).  Mexico. 

Characteks. — Irregularly  ovoid  or  oblong,  hard,  compact 
roots.  Size  variable,  generally  somewhere  between  a  walnut 
and  hen's  egg.  May  be  in  halves  and  quarters.  Externally 
dark  brown,  furrowed,  wrinkled  with  pale  lines  or  scars. 
Internally  dirty  yellow  or  brown,  with  dark  brown  irregular 
circles.  Odour  smoky,  slight.  Taste  sweetish,  acrid,  nauseous. 

Composition.— The  chief  constituent  is  the  official  resin. 
The  Pharmacopoeia  directs  that  jalap  should  contain  from 
9  to  11  per  cent,  of  the  resin. 

Dose,  5  to  20  gr. 

Preparations. 
1.  Extractum  Jalapse.  —  Made  with  alcohol 
(90  per  cent.)  and  water. 
Dose,  2  to  8  gr. 
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2.  Pulvis  Jalapse  Compositus. — Jalap,  5 ; 
acid  tartrate  of  potassium,  9  ;  ginger  1. 

Dose,  20  to  60  gr. 

3.  Tinctura  Jalapse.— Jalap,  1 ;  alcohol  (70  per 
cent.),  5.  Percolate.  Standardized  to  contain  1-5  per 
cent,  of  jalap  resin. 

Dose,  |  to  1  fl.  dr. 
Jalap  is  contained  in  Pulvis  Scammonii  Compositus,  3 

in  8. 

Jnlapa1  Rcsina. — Jalap  Resin. 

Source. — Jalap  is  digested  and  percolated  with  alcohol 
(90  per  cent.).  From  the  tincture  thus  formed  the  resin  is 
precipitated  with  water.    It  is  washed  and  dried. 

Characters. — Dark  brown,  opaque,  brittle  fragments, 
translucent  at  the  edges,  breaking  with  a  resinous  fracture. 
Odour  sweetish.  Taste  acrid.  Solubility. — Eeadily  in  alcohol 
(90  per  cent.),  not  in  water.  Resembling  jalap. — Aloes,  which 
is  bitter. 

Composition. — The  chief  constituents  are— (1)  Convol- 
vulin,  a  glucoside,  a  hard  substance  insoluble  in  ether,  more 
active  than  jalapin,  and  the  most  abundant  active  ingredient 
of  jalap.  (2)  Jalapin,  a  glucoside.  Dose,  \  gr.  This  is  a 
soft  resinous  substance,  soluble  in  ether.  The  tubercles  of 
Ipomcea  purga  contain  very  little,  but  scammony  and  other 
species  of  Ipomcea  contain  a  considerable  amount. 

Dose,  2  to  5  gr. 

Jalap  resin  is  contained  in  Pilula  Scammonii  Composita 
(1  in  6). 

Action. 

The  mode  of  action  of  jalap  is  precisely  the  same 
as  that  of  scammony,  with  only  two  exceptions.  It 
causes  a  greater  secretion  of  intestinal  juice,  and  is 
therefore  more  hydragogue  ;  it  stimulates  the  vessels 
and  muscular  coat  less,  and  therefore  is  less  irritant 
and  griping. 

Therapeutics. 
Jalap  is  very  largely  used  as  a  hydragogue  pur- 
gative when  we  want  to  draw  off  large  quantities  of 
fluid,  therefore  it  is  especially  suitable  for  patients 
with  Bright' s  disease,  for  those  suffering  from 
uraemia,  and  for  those  with  dropsy  from  any  cause. 
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Large  closes  should  not  be  given  if  the  intestinal 
mucous  membrane  is  liable  to  inflame  easily.  It  is 
occasionally  employed  for  severe  constipation. 

CROTOrV  OILi. 

Oleum  Crotonis. — The  fixed  oil  expressed  from 
the  seeds  of  Croton  tiglvum  (Nat.  Ord.  Euphorbiacea) .  East 
Indies. 

Characters. — Brownish  yellow  to  dark  reddish  brown. 
Sp.  gr.  0-95.  Odour  faint,  peculiar,  rancid.  Taste  oily,  acrid. 
Solubility.— freely  in  alcohol,  ether,  chloroform,  or  olive 
oil. 

Composition. — The  chief  constituents  are— (1)  Several 
volatile  acids  (1  per  cent,  in  all)  ;  these  give  the  odour. 
(2)  Tiglic  or  methyl  crotonic  acid,  C,,HH0.,.  (3)  Glyceryl  of 
crotonoleic  acid,  CsH.li02.  This  appears  to  be  the  active  prin- 
ciple. (4)  Several  fatty  acids,  both  free  and  combined  to 
form  fats.  (5)  Crotonol,  a  substance  which  is  non-purgative, 
but  is  capable  of  causing  some  cutaneous  irritation. 

Dose,  |-  to  1  m.  on  a  lump  of  sugar,  or  mixed  with 
butter  or  vaseline  and  placed  at  the  back  of  the  mouth,  so 
that  it  may  be  quickly  swallowed. 

Preparation. 

Linimentuin  Crotonis. — Croton  oil,  1 ;  oil  of 
cajuput,  3J ;  alcohol  (90  per  cent.),  3^. 

(Croton  seeds  are  not  official,  but  it  is  important  to  recog- 
nize them.  They  are  f  in.  long,  ^  in.  broad,  ovoid  and  bluntly 
oblong,  covered  with  a  brown  shell,  which  on  scraping  becomes 
black.  The  kernel  is  white  and  oily.  They  yield  50  to  60  per 
cent,  of  croton  oil.  They  are  known  from  castor-oil  seeds, 
which  are  like  them,  by  the  fact  that  the  castor-oil  seeds  are 
bright,  polished,  and  mottled.) 

Action. 

External.— Croton  oil  is  one  of  the  most  powerful 
irritants  in  the  Pharmacopoeia.  A  drop  placed  on 
the  skin  causes  redness,  burning  pain,  and  quickly 
a  crop  of  vesicles  forms  (vesication)  ;  these  rapidly 
become  pustules  (pustulation),  and  the  surrounding 
subcutaneous  tissue  is  red  and  cedematous. 
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Internal. — G 'astro -intestinal  tract. — Very  soon 
after  a  drop  has  been  taken  there  is  considerable 
griping  and  abdominal  pain.  In  an  hour  or  two  the 
bowels  are  opened,  and  this  may  subsequently  occur 
several  times,  the  motions  becoming  more  and  more 
fluid.  The  croton  oil  greatly  aggravates  the  vas- 
cularity of  the  stomach  and  intestines,  the  mucous 
membrane  of  which  becomes  red,  cedematous,  and 
angry-looking ;  there  is  a  great  increase  of  the  intes- 
tinal secretion,  but  none  of  the  bile.  The  drug  pro- 
duces, in  fact,  severe  enteritis,  and  to  a  less  extent  gas- 
tritis. The  motions  may  contain  blood.  These  effects 
are  all  due  to  the  crotonoleic  acid,  which  resembles 
the  ricinoleic  acid  of  castor  oil,  but  is  much  more 
powerful  and  is  much  more  easily  set  free  from  croton 
oil,  hence  the  external  irritant  action  of  the  oil.  It  is 
probable  that  the  peristaltic  movements  are  increased 
also.  Croton  oil  applied  to  the  skin  may  cause  free 
purgation,  the  acid  being  excreted  into  the  bowel. 

Therapeutics. 

External. — Croton  oil  was  formerly  employed 
externally  as  an  irritant  and  counter-irritant  for 
inflamed  joints,  pleurisy,  bronchitis,  phthisis,  &c. ; 
but  it  is  not  often  so  used  now,  as  the  scars  left  after 
the  suppuration  are  very  unsightly,  the  application 
is  too  painful,  and  the  inflammation  induced  too 
severe.  A  little  croton  oil  spread  over  an  area  not 
exceeding  that  of  a  sixpence  may  be  applied  to  set 
up  suppuration  in  the  scalp,  and  so  to  destroy  an 
inveterate  patch  of  ringworm,  if  it  is  wished  to  cure 
it  quickly.  The  croton  oil  will  certainly  do  this,  but 
the  resulting  suppuration  is  so  severe  that  the  remedy 
should  be  used  with  care,  and  only  when  all  others 
have  failed.  The  liniment,  well  diluted,  is  occasion- 
ally employed  to  stimulate  the  skin  in  alopecia. 

Internal. — Croton  oil  should  only  be  given  in  very 
obstinate  constipation  not  due  to  organic  obstruction, 
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and  only  one  dose  should  be  administered.  Not  more 
than  one  or  two  drops  should  be  prescribed.  Consti- 
pation due  to  lead  poisoning  and  faacal  impaction  are 
sometimes  suitable  cases.  Placed  on  the  back  of  the 
tongue,  it  is,  on  account  of  its  small  bulk,  a  useful 
purgative  for  lunatics  who  refuse  to  take  anything, 
and  for  unconscious  patients,  because  in  such  cases  it 
is  swallowed  reflexly  and  acts  quickly,  and  therefore 
it  is  commonly  given  to  those  who  are  unconscious 
from  apoplexy,  but  it  must  be  diluted  by  mixture 
with  sugar  or  butter  to  prevent  local  inflammation 
of  the  tongue.  It  should  never  be  administered  to 
children,  to  pregnant  women,  to  feeble  subjects,  to 
those  with  haemorrhoids,  nor  to  those  suffering  from 
peritonitis,  gastritis,  or  enteritis. 

Croton-oil  seeds  contain  a  poisonous  toxalbumin,  crotin, 
which  resembles  ricin  (see  p.  462). 

COLOCYNTH  PULP. 

Colocyitthidis  Pulpa.— The  dried  pulp  of  the 
fruit  of  Gitrullus  colocynthis,  freed  from  seeds.  Synonym. — ■ 
Bitter  calumba  (Nat.  Ord.  Cucurbitacecc).  Imported  from 
Smyrna,  Trieste,  France,  and  Spain. 

Chakacteks.— More  or  less  broken,  whitish,  very  light, 
spongy,  tough  balls,  about  2  in.  in  diameter,  consisting  of 
the  pulp  in  which  the  seeds  are  embedded.  The  broken-up 
pulp  without  the  seeds  is  alone  official.  This  is  light,  spongy, 
whitish,  odourless,  with  an  intensely  bitter  taste. 

Impurities. — Seeds  and  cortex. 

Composition.— The  chief  constituents  are— (1)  Colocyn- 
thin,  an  amorphous  or  crystalline,  bitter,  active  glucoside, 
readily  soluble  in  water  and  alcohol.  (2)  Eesinous  matter 
having  the  names  of  citrullin,  colocynthein,  and  colocynthitin 
insoluble  in  water. 

Preparations. 
1.  Extractum  Colocynthidis  Compositum.— 

Colocynth  pulp,  6;  extract  of  Barbados  aloes,  12  ;  resin 
of  scammony,  4  ;  curd  soap,  4  ;  cardamoms,  1 ;  alcohol 
(CO  per  cent.),  160. 
Dose,  2  to  8  gr. 
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2.  Pilula  Colocynthidis  Composita. — Colo- 
cynth  pulp,  1 ;  Barbados  aloes,  2  ;  resin  of  scarnrnony, 
2  ;  potassium  sulphate,  \  ;  oil  of  cloves,  £ ;  water,  q.s. 

Dose,  4  to  8  gr. 

3.  Pilula  Colocynthidis  et  Hyoscyami. — 

Pilula  colocynthidis  composita,  2  ;  extract  of  hyoscya- 
nius,  1. 

Dose,  4  to  8  gr. 

Action. 

In  small  doses  colocynth  acts  as  a  simple  bitter, 
increasing  the  gastric  and  intestinal  secretions  and 
improving  the  appetite.  In  larger  doses  it  augments 
the  flow  of  bile  and  succus  entericus  considerably, 
stimulates  the  muscular  coat,  causes  a  little  griping, 
and  leads  to  the  evacuation  of  a  watery  motion.  In 
still  larger  doses  the  hypersecretion  is  excessive  and 
the  griping  is  severe  because  the  muscular  coat  is 
powerfully  irritated,  and  several  abundant  watery 
motions  result.  The  drug  may  therefore  be  called 
drastic,  hydragogue,  and  cathartic.  The  depression 
produced  may  be  considerable. 

Therapeutics. 

Colocynth  should  never  be  given  alone,  because 
of  the  griping  it  causes.  In  the  colocynth  and 
hyoscyamus  pill,  which  is  often  prescribed,  the  hyos- 
cyamus  prevents  this  painful  result.  Colocynth  is 
an  excellent  purgative  for  producing  a  single  abun- 
dant evacuation  of  the  bowels  in  chronic  constipation, 
such  as  that  so  often  met  with  in  persons  suffering 
from  hepatic  disorder,  and  in  those  confined  to  bed. 
Because  of  the  watery  character  of  the  motions  it 
may  be  given  in  ascites  or  Bright's  disease,  but 
jalap  or  scamrnony  is  usually  preferred.  It  is  too 
irritant  for  habitual  use.  It  should  never  be  adminis- 
tered if  there  is  any  suspicion  of  intestinal  or  gas- 
tric inflammation,  nor  in  pregnancy.  It  is  often 
combined  with  milder  purgatives.  A  diuretic  action 
has  been  claimed  for  it,  but  this  is  unimportant. 


ELATERIUM 


481 


ELATEBIUM. 

Elaterium.— A  sediment  of  the  juice  of  Ecballium 
elaterium.   The  Squirting  Cucumber  (Nat.  Orel.  Cucurbitaceae). 

Characters. — In  light,  friable,  greenish-grey,  flattened,  or 
slightly  incurved  pieces,  about  ^  in.  thick.  Odour  faint,  tea- 
like.   Taste  bitter,  but  should  not  be  tasted,  as  it  is  so  active. 

Impurities.— Starch,  flour,  chalk. 

Composition. — The  chief  ingredient  is  elaterin. 

The  Pharmacopoeia  directs  that  elaterium  should  contain 
from  20  to  25  per  cent,  of  elaterin. 

Dose,  i  to  i  gr. 

JBlaterimuii.— Elaterin.  O,,0H28O5.  A  neutral  body, 
the  active  principle  of  elaterium. 

Characters. — Small,  colourless,  hexagonal  scales  with  a 
bitter  taste  (but  never  to  be  tasted).  Solubility. — Not  in 
water,  sparingly  in  alcohol,  easily  in  chloroform. 

Dose,  jL  to  j'q  gr. 

Preparation. 

Pulvis  Elaterini  Compositus.— Elaterinum,  1 ; 
sugar  of  milk,  39. 

Dose,  1  to  4  gr. 

Action. 

The  action  of  elaterium  depends  entirely  on  the 
elaterin.  This  is  so  powerful  that  if  elaterium  is 
prescribed  it  must  not  exceed  the  official  strength. 
Elaterin  is  violently  purgative,  producing  profuse 
watery  evacuations  attended  with  griping  and  much 
prostration.  It  acts  like  colocynth,  and  except  that 
it  is  much  more  energetic  the  description  of  that 
drug  will  apply  to  it.  It  increases  the  salivary 
secretion.  When  injected  subcutaneously  it  purges. 
It  is  the  most  powerful  hydragogue  purgative  in 
the  Pharmacopoeia. 

Therapeutics. 
Elaterin  should  not  be  given  in  ordinary  consti- 
pation, as  it  is  too  violent  in  its  effects,  but  on 
account  of  the  large  amount  of  fluid  it  brings  away 
it  is  in  suitable  cases  very  useful  in  ascites  and  in 

i  i 


482 


MATERIA  MEDICA 


Bright's  disease.  The  same  cautious  as  were  enu- 
merated for  colocynth  are  still  more  necessary  here. 
It  should  not  be  given,  or  only  with  great  care,  in 
heart  disease,  on  account  of  the  depression  produced. 

GAMBOGE. 

Cambogia.— Gamboge.  A  gum-resin  obtained  from 
Garcinia  hanburii  (Nat.  Ord.  Guttiferce).  Imported  from 
Siam. 

Characters. — Cylindrical  rolls,  solid  or  hollow,  longi- 
tudinally striated.  Single  or  agglutinated  into  masses.  Break 
with  a  smooth,  conchoidal,  glistening  fracture.  Keddish 
yellow,  changing  to  yellow  when  rubbed  with  water.  Taste 
acrid.    Powder  bright  yellow. 

Composition.— The  chief  constituents  are— (1)  A  brilliant 
yellow  resin,  gambogic  acid,  73  per  cent.  (2)  Gum,  23  per 
cent.  This  is  soluble,  so  that  an  emulsion  of  gambogic  acid 
is  formed  with  water. 

Impurities. — Starch,  woody  fibre. 

Dose,  |  to  2  gr. 

Preparation. 

Pilula  Cambogise  Composita.— Gamboge,  1 ; 
Barbados  aloes,  1 ;  compound  powder  of  cinnamon,  1 ; 
hard  soap,  2  ;  syrup  of  glucose,  1. 

Dose,  4  to  8  gr. 

Action. 

Gamboge  is  a  drastic  hydragogue  purgative, 

causing  much  griping,  and  in  large  doses  great  irri- 
tation of  the  alimentary  canal.  Most  of  it  passes 
in  the  feces,  but  some  is  absorbed,  causing  the  urine 
to  be  yellow.    It  is  slightly  diuretic. 

Therapeutics. 
It  is  not  often  prescribed,  as  it  is  uncertain,  and 
gripes  considerably.  It  should  never  be  given  alone. 
It  has  been  used  as  an  anthelmintic. 

Class  IV.— Cholagogues. 
PODOPHYLLUM. 
Podophylli  RHizoina.  -Podophyllum  Rhizome. 
The  dried  rhizome  and  roots  of  Podophyllum  pcltatum,  the 
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American  May-apple  (Nat.  Orel.  Berberidacea).  Imported 
from  North  America. 

Chabactehs.— Pieces  of  variable  length  and  about  i  to 
^  in.  thick,  flattened,  cylindrical,  with  irregular  tuberosities, 
which  are  marked  above  by  a  depressed  circular  scar,  and 
give  off  below  a  number  of  very  brittle  brownish  rootlets,  or 
show,  if  these  are  broken  off,  a  corresponding  number  of 
whitish  scars  ;  externally  dark  reddish  brown,  smooth  or 
wrinkled  ;  fracture  short ;  internally  whitish  and  mealy  or 
yellowish  brown  and  horny.  Odour  faintly  narcotic.  Taste 
bitterish,  acid,  nauseous. 

Composition.— The  chief  constituents  are— (1)  The  alka- 
loid berberine.  (2)  The  official  resin,  which  is  the  purgative 
principle. 

Podophylli  Resina. -Podophyllum  Eesin. 
Synonym — Podophyllin. 

Soubcb.— Extract  the  root  with  alcohol  (90  per  cent.) 
and  precipitate  the  resin  with  water  acidulated  with  hydro- 
chloric acid.    Wash  and  dry. 

Characters. — A  pale  yellow  to  deep  orange-brown  amor- 
phous powder,  soluble  in  alcohol  and  ammonia. 

Composition.— Podophyllum  resin  contains  at  least  two 
other  resins,  one  soluble  and  the  other  insoluble  in  ether 
These  resins  contain  an  active  purgative  crystalline  body.podo- 
phy  otoxin.  This,  it  is  said,  can  be  split  up  into  picro-podo- 
phylhc  acid,  which  is  inert,  and  picro-podophyllin,  a  crystalline 
neutral  body,  the  active  principle.  Both  these  also  exist  free 
in  the  rhizome. 

^compatibles.    Water  precipitates  it  from  alcohol,  acids 
precipitate  it  from  ammonia. 
Dose,  I  to  1  gv. 

Preparation. 
Tinctura  Podophylli.-Eesin  of  podophyllum, 
320  gr  ;  alcohol  (90  per  cent.),  20  fl.  oz.  Macerate 

the  fiLSSTiS? the  proportion  of  the  resin  in 

Dose,  5  to  15  m. 

Action. 

External.— It  has  no  external  action  unless 
applied  to  raw  surfaces,  from  which  it  may  be 
absorbed  and  then  it  will  purge. 

Internal.— Gastro-intestinal   tract.— Podonhvl 
lum  has  a  bitter  taste.  It  is  in  large  doses  a  powerful 
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gastrointestinal  irritant,  and  has  caused  death.  In 
medicinal  doses  it  gives  rise  to  much  griping  pain, 
perhaps  some  nausea,  and  in  about  ten  hours  there 
is  an  evacuation  of  the  bowels  ;  the  motion,  which 
is  liquid,  is  deeply  stained  with  bile.  The  pain  shows 
that  the  muscular  coat  is  stimulated,  the  liquidity 
that  probably  an  excess  of  intestinal  fluid  is  secreted, 
and  the  colour  that  the  drug  is  an  indirect  chola- 
gogue  (p.  95).  In  small  doses  podophyllum  is  by 
some  believed  to  increase  the  secretion  of  bile,  and 
certainly  the  solids  in  it  are  greater;  in  purgative 
doses  it  is  said  not  to  increase  the  quantity,  but  that 
more  bile  is  poured  from  the  gall-bladder  into  the 
intestine.  It  probably  acts  after  absorption,  for  all 
its  effects  can  be  produced  if  it  is  injected  subcu- 
taneously. 

Therapeutics. 
Podophyllum  is  only  used  for  its  cholagogue 
purgative  action.     It  is   especially    suitable  for 
constipation  due  to  hepatic  disorder,  whether  func- 
tional, as  in  the  hepatic  dyspepsia  which  commonly 
goes  by  the  name  of  biliousness,  or  organic,  as  m 
hepatic  cirrhosis  and  cancer.    It  must  be  remem- 
bered that,  as  it  causes  much  griping,  it  should  be 
combined  with  hyoscyamus  or  some  other  drug 
to  overcome  this  ;  that  it  takes  a  long  while  to  act, 
and  will  therefore  be  swept  away  before  it  has 
produced  any  effect  if  given  with  quickly  acting 
purgatives ;  and  that  it  is  better  to  begin  with  small 
doses  as  people  are  very  unequally  affected  by  it. 
It  may  be  advantageously  combined  with  calomel  m 
a  mil    It  is  so  disagreeable  to  the  taste  that  it  is 
better  to  dissolve  the  resin  in  aromatic  spirits  of 
ammonia  (1  gr.  to  1  fl.  dr.)  than  to  use  the  pharnia- 
co3  tinctiire,  as  water  does  not  precipitate  the 
resin  from  ammonia,  but  it  does  from  the  pharma- 
copoeial  tincture. 
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EUONrMUS  BARK. 

Eiionymi  Cortex.— Euonymus  Bark.  The  dried 
root-bark  of  Euonymus  atropurpureus.  Synonyms. — Wahoo, 
spindle-tree,  hominy  bush  (Nat.  Ord.  Celastrinece).  United 
States. 

Characters. — Incurved  or  quilled  pieces,  ^  to  j  in. 
thick.  Colour  light  ash-grey  with  darker  patches.  Inner 
surface  tawny  white  and  smooth,  when  freed  from  fragments 
of  white  wood.    Taste  at  first  sweet,  then  bitter  and  acid. 

Composition. — The  chief  constituents  are  (1)  euonymin, 
a  resin,  (2)  asparagin,  and  (3)  euonic  acid. 

Preparation. 

Extractum  Euonymi  Sicciun  (commonly  called 
euonymin). — Euonymus  bark,  20  oz.,  is  percolated  with 
alcohol  (45  per  cent.) ;  the  liquid  is  evaporated  till  a 
brown  dry  powder  is  left,  which  is  incorporated  with  a 
quarter  of  its  weight  of  calcium  phosphate,  the  object 
of  which  is  to  prevent  it  from  agglutinating.  It  must 
be  kept  in  a  well -stoppered  bottle. 

Dose,  1  to  2  gr. 

Action  and  Therapeutics. 

In  small  closes  euonymin  stimulates  the  appe- 
tite and  the  flow  of  gastric  juice.  In  larger  it  is 
irritant  to  the  intestine  and  is  cathartic.  It  is  an 
indirect  cholagogue  (p.  95),  but  does  not  gripe  or 
cause  much  intestinal  secretion.  Some  state  that  it 
increases  the  solids  of  the  bile.  It  has  slight  diuretic 
and  expectorant  effects,  but  its  only  use  is  as  a 
purgative  for  those  cases  of  constipation  in  which 
the  liver  is  disordered,  and  for  which  it  is  particularly 
efficacious.  It  is  usually  combined  in  a  pill  with 
other  cholagogues,  as  iridin  and  calomel. 

Iridin. — (B.  P.  c.) 

Synonym.— Irisin.  The  powdered  extractive  obtained 
from  the  root  of  Iris  versicolor,  the  blue  flag  (Nat.  Ord. 
Iridacece).  Britain. 

Characters. — A  dark  brown,  bitter,  nauseous  powder. 

Dose,  1  to  3  gr.  in  a  pill  with  glycerin  of  tragacanth 
or  extract  of  henbane. 
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Action  and  Therapeutics. 

Iridin  is  a  cholagogue,  increasing  chiefly  the  biliary 
solids,  and  as  it  rarely  gripes  it  may  be  given  when  it  is 
required  to  use  a  cholagogue  purgative  daily  for  some 
time.  It  may  be  combined  with  euonymin,  calomel, 
podophyllin,  and  other  cholagogue  purgatives. 


GROUP  VI. 

Volatile  Oils. 

These,  when  applied  externally,  stimulate  the  skin,  and 
thus  cause  redness,  sometimes  even  vesication,  tingling,  and 
subsequent  numbness.  Taken  internally,  they  stimulate  the 
gastro-intestinal  tract,  increasing  its  vascularity,  the  flow  of 
saliva,  of  gastric  juice,  and  of  succus  entericus  ;  and  they  excite 
its  unstriped  muscular  fibres.  Thus  in  moderate  doses  they 
are  stomachics  and  carminatives  ;  in  large  doses  they  are 
gastro-intestinal  irritants.  Their  irritation  of  the  stomach 
refiexly  stimulates  the  heart  and  the  central  nervous  system. 
They  are  absorbed  and  excreted  by  the  skin,  which  they  may 
thus  irritate,  and  by  the  bronchial  mucous  membrane,  which 
they  consequently  stimulate,  increasing  the  amount  of  secre- 
tion from  it,  its  vascularity,  the  expulsive  power  of  its  unstriped 
muscle,  and  refiexly  this  irritation  leads  to  coughing ;  conse- 
quently they  are  expectorants.  They  are  also  largely  ex- 
creted by  the  kidneys,  which  are  stimulated  even  to  inflam- 
mation, and  hence  these  drugs  are  often  diuretic ;  and  by 
the  genito-urinary  mucous  membrane,  which  is  also 
stimulated,  often  so  energetically  that  it  becomes  inflamed. 
Some  volatile  oils  act  strongly  in  all  these  ways  ;  others  act 
much  more  powerfully  in  some  than  in  others.  They  will  be 
classified  according  to  the  tissue  on  which  they  chiefly  act, 
or  for  the  action  for  which  they  are  mostly  used. 

Class  T. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of, 
the  skin. 

Oil  of  Turpentine,  Wood  Wool,  Tar,  Oil  of  Cade, 
Burgundy  Pitch,  Resin,  Frankincense,  Canada 
Balsam,  Mustard,  Oil  of  Cajuput,  Oil  of  Eucalyptus, 
Oil  of  Rosemary,  Arnica,  Mezereon  Bark. 
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Class  II. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of,  the 
gastro-intestinal  tract. 

Pyrethrum,  Cloves,  Pimento,  Pepper,  Nutmeg1, 
Cinnamon,  Horseradish,  Capsicum,  Ginger,  Carda- 
moms, Sumbul,  Oil  of  Lavender,  Oil  of  Peppermint, 
Oil  of  Spearmint,  Anise,  Coriander,  Fennel,  Caraway, 
Dill,  Elder  Flowers,  Chamomile,  Rose. 

Class  III. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon  the  stomach,  so  as  to  reflexly  stimulate  the 
heart  and  central  nervous  systems,  or  chiefly  used  for 
this  purpose. 

Valerian,  Asafetida,  Galbanum,  Ammoniacum, 
Myrrh. 

Class  IV. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of,  the 
bronchial  mucous  membrane. 

Terebene,  Balsam  of  Peril,  Balsam  of  Tolu, 
Storax,  Oil  of  Pine. 

Class  V. — Volatile  oils  (or  substances  containing  them) 
acting  chiefly  upon,  or  used  chiefly  for  their  stimulation  of,  the 
kidneys  and  genito-urinary  tract. 

Oil  of  Juniper,  Buchu,  Copaiba,  Cubebs,  Oil  of 
Sandal-wood. 

Class  I.  op  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  skin. 

OIL,  OF  TURPENTINE. 

Oleum  Tercbinthinse.- Oil  of  Turpentine.  The 
oil  distilled,  usually  by  the  aid  of  steam,  from  the  oleo-resin 
(common  turpentine)  exuding  from  Pinus  sylvcslris  and  other 
species  of  Pinus.  (Other  common  species  are  P.  australis 
and  P.  tceda,  America  ;  P.  pinaster,  France  ;  P.  sylvestris, 
Russia)  ;  rectified  if  necessary.    (All  Nat.  Ord.  Coniferce.) 

Characters.— Limpid, colourless.  Odour  strong,  peculiar. 
Taste  pungent,  bitter.  Begins  to  boil  at  320°  F.,  and  almost 
entirely  distils  below  356°  F.  Neutral.  Mixes  with  other 
volatile  and  fixed  oils.  Dissolves  resins  (the  solution  forms 
varnish),  wax,  sulphur,  phosphorus,  and  iodine.  Solubility. 
—Not  at  all  in  water,  1  in  6£  of  alcohol  (90  per  cent.),  3  in  10 
of  ether,  and  in  all  proportions  in  absolute  alcohol,  bisulphide 
of  carbon,  and  chloroform.  It  is  easily  oxidized.  Old  oil  of 
turpentine  is  an  ozonizing  agent ;  it  readily  absorbs  oxygen 
and  becomes  converted  into  an  oleo-resin.    French  oil  of 
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turpentine  is  lrevo-rotatory,  some  of  it  comes  from  P.  mari- 
tima ;  English  oil  of  turpentine,  which  mostly  comes  from 
America,  and  Eussian  oil  of  turpentine  are  dextro-rotatory. 

Composition. — Oil  of  turpentine  is  a  mixture  of  (1)  several 
isomeric  hydrocarbons  (terpenes),  all  having  the  formula 
C10H16.  The  chief  of  them  found  in  the  oil  are  pinene, 
phellandrene,  limonene,  and  dipentene.  They  vary  in  their 
boiling-points  and  the  direction  in  which  they  rotate  the 
plane  of  polarization.  The  principal  terpene  in  American  oil 
of  turpentine  is  dextropinene ;  the  principal  terpene  in 
French  oil  of  turpentine  is  lrevopinene.  (2)  Sesquiterpenes, 
CjjHjj,.  (3)  Bomyl  acetate.  Most  turpentine  contains  about 
15  per  cent,  of  oil  of  turpentine.  Many  official  volatile  oils, 
e.g.  those  of  lavender,  peppermint,  chamomile,  caraway,  cloves, 
contain  various  terpenes,  all  isomeric,  and  all  having  the 
formula  C10H1(i.  An  oxidation  product  of  terpene  is  camphor, 
C^Hn-O,  which  is  pharmacopceial  (see  p.  596).  Sanitas 
(p.  490)  is  another  product  of  the  oxidation  of  a  terpene. 

Dose,  2  to  10  m.,  or  3  to  4  fl.  dr.  (anthelmintic). 

1  fl.  dr.  of  mucilage  with  thorough  trituration  emulsifies 
|  fl.  dr.  of  oil  of  turpentine  with  1  fl.  oz.  of  water. 

Preparations. 

1.  Linimentum  Terebinthinse. — Oil  of  tur- 
pentine, 13  ;  camphor,  1  ;  soft  soap,  lh  ;  water,  5. 

2.  Linimentum  Terebinthinse  Aceticum. — 

Oil  of  turpentine,  4  ;  glacial  acetic  acid,  1  ;  liniment  of 
camphor,  4. 

Action. 

External. — Oil  of  turpentine  has  to  a  marked 
degree  the  action  of  other  volatile  oils.  Thus, 
applied  to  the  skin,  especially  if  rubbed  in,  it  causes 
the  vessels  to  dilate,  there  is  a  sense  of  warmth,  the 
part  becomes  red,  and  subsequently  common  sensa- 
tion is  blunted.  This  oil  is  therefore  rubefacient, 
irritant,  and  counter-irritant.  If  enough  is  applied 
it  is  a  vesicant.  Like  the  other  volatile  oils  it  is 
antiseptic  and  disinfectant.  It  is  absorbed  by  the 
unbroken  skin. 

Internal. — Alimentary  canal. — Oil  of  turpentine 
has  the  same  stimulant  effect  when  locally  applied 
to  the  mouth  and  pharynx  as  it  has  on  the  skin, 
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and  in  the  stomach  it  powerfully  dilates  the  vessels, 
increases  peristalsis  and  the  gastric  secretion,  and 
reflexly  stimulates  the  heart,  but  on  account  of 
its  nauseous  taste  it  is  not  used  for  these  properties, 
which  it  has  in  common  with  other  volatile  oils. 
Its  effects  on  the  intestine  are  the  same  as  those  on 
the  stomach,  the  most  marked  being  its  energetic 
stimulation  of  the  muscular  coats,  hence  it  is  a 
strong  carminative,  expelling  gas  from  the  bowels. 
If  a  very  large  amount  is  given  the  excitation  of 
the  muscular  coat  leads  to  purging,  the  motions 
sometimes  containing  blood,  hfemorrhage  resulting 
from  the  great  vascular  dilatation.  Oil  of  turpentine 
is  anthelmintic,  killing  the  tapeworm  when  adminis- 
tered in  doses  of  2  to  4  fl.  dr. ;  but  tbis  treatment  may 
cause  severe  symptoms.  When  given  as  an  enema 
it  kills  the  threadworm. 

Circulation. — Oil  of  turpentine  is  readily  ab- 
sorbed. It  circulates  as  turpentine.  It  first  stimu- 
lates the  heart,  in  some  degree  at  least  directly,  for 
oil  of  turpentine  locally  applied  will  excite  the  ex- 
cised heart,  increasing  the  force  and  frequency  of 
the  cardiac  beat.  It  contracts  the  vessels,  acting  on 
the  vaso-motor  centre,  and  for  this  reason  and  be- 
cause, locally  applied  to  a  bleeding  vessel,  it  clots 
the  blood,  it  is  a  haemostatic.  The  blood-pressure 
rises.  After  a  large  dose  of  any  variety  this  stimu- 
lation is  followed  by  depression,  the  heart  beats 
feebly,  the  vessels  dilate,  and  blood-pressure  falls. 

Bespiration.— When  inhaled,  oil  of  turpentine 
acts  on  the  bronchial  mucous  membrane  as  it  does 
on  the  skin,  irritating  it,  dilating  the  vessels,  in- 
creasing and  disinfecting  the  secretion,  stimulating 
the  muscles  of  the  bronchi,  and  reflexly  exciting 
cough.  If  given  internally,  as  some  of  it  is  excreted 
by  the  bronchial  mucous  membrane,  similar  effects 
are  produced.  At  the  same  time  the  activity  of  the 
respiratory  movements  is  increased   from  central 
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stimulation,  so  that  the  drug  is  a  powerful  expec- 
torant. 

Nervous  system. — Oil  of  turpentine  in  large  doses 
is  a_  severe  depressant  to  the  nervous  system,  pro- 
ducing languor,  dulness,  sleepiness,  and  unsteady 
gait.  Toxic  doses  cause  coma  and  paralyse  the  sen- 
sory nerves  ;  consequently  reflex  action  is  abolished. 

Kidneys. — It  acts  more  powerfully  on  these  than 
almost  any  other  volatile  oil.  Even  moderate  doses 
may  lead  to  pain  in  the  loins,  scanty  high-coloured 
urine,  albuminuria,  and  haematuria.  The  urinary 
passages  are  also  irritated  ;  consequently,  owing  to 
muscular  spasm,  there  is  difficulty  in  passing  water, 
micturition  is  painful,  and  a  sensation  of  heat  in  the 
perinaeum  is  present  (these  symptoms  constitute 
strangury).  If  a  large  dose  has  been  given  the  urine 
may  be  completely  suppressed.  Turpentine  causes 
the  urine  to  smell  of  violets.  Some  of  it  is  excreted 
unchanged,  some  in  combination  with  glycuronic 
acid. 

Slcin. — Oil  of  turpentine  is  excreted  by  the  skin, 
and  may  cause  an  erythematous  rash. 

Some  is  excreted  by  the  respiratory  mucous  mem- 
brane, the  milk,  bile,  and  intestinal  mucous  mem- 
brane. 

It  is  said  to  be  a  mild  antipyretic.  Oil  of  tur- 
pentine is  an  antidote  to  phosphorus,  and  it  is  stated 
that  old  oil  of  turpentine  and  French  oil  of  turpen- 
tine are  preferable,  but  this  is  doubtful. 

Therapeutics. 

External. — Oil  of  turpentine  is  very  largely 
employed  as  an  irritant  or  counter-irritant  in  various 
forms  of  chronic  inflammation,  such  as  osteo- 
arthritis, bronchitis,  or  pleurisy.  The  liniments  form 
useful  applications.  They  may  also  be  rubbed  in 
over  painful  areas,  as  in  neuralgia,  myalgia,  rheu- 
matic pains,  and  lumbago.  Sometimes  it  is  used  as 
a  parasiticide  for  ringworm.    Sanitas  is  an  aqueous 
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solution  of  common  turpentine,  which  has  been 
allowed  to  oxidize  in  the  air.  Its  active  antiseptic 
principle  is  peroxide  of  hydrogen  {see  p.  120),  and  it 
contains  a  little  thymol.  It  is  a  very  pleasant  dis- 
infectant, but  is  not  so  strong  as  carbolic  acid. 

Internal. — Stomach  and  Intestines. — Oil  of  tur- 
pentine is  not  often  prescribed  for  its  carminative  and 
stomachic  effects,  though  given  either  by  the  mouth 
or  as  an  enema  (1  fl.  oz.  to  15  fl.  oz.  of  mucilage  of 
starch)  it  is  often  very  efficacious  in  removing  the 
intestinal  distension  due  to  gas.  If  it  is  used  as 
an  anthelmintic,  2  to  4  fl.  dr.  emulsified  in  mucilage 
and  followed  by  a  dose  of  castor  oil  should  be  given. 
Sometimes  it  promptly  relieves  gastric  or  intestinal 
haemorrhage,  such  as  that  due  to  gastric  ulcer  or 
typhoid  fever.  Whenever  it  is  prescribed  as  a  haemo- 
static, considerable  doses,  30  to  60  w\,  suspended  in ' 
mucilage,  should  be  administered  every  hour  for  a 
few  hours. 

Circulation. — It  is  not  employed  to  influence  this 
except  as  a  haemostatic.  It  has  the  reputation  of 
being  fairly  efficacious  in  arresting  haemorrhage.  It 
may  be  given  in  haemoptysis,  and  other  conditions 
attended  with  bleeding. 

Respiration. — It  is  not  much  used  as  an  inha- 
lation, for  the  vapor  of  Oleum  Pini  [see  p.  534)  is 
pleasanter  ;  but  it  might  be  employed  to  disinfect 
foul  bronchial  secretions,  and  to  stimulate  the  mucous 
membrane  in  chronic  bronchitis. 

It  should  be  remembered  that  oil  of  turpentine 
must  be  given  internally  with  great  care  because 
of  its  Lability  to  cause  inflammation  of  the  kidneys  ; 
indeed,  this  fact  and  its  nasty  taste  account  for  its  not 
being  so  often  administered  as  would  otherwise  be 
the  case.  It  should  never  be  given  to  the  subjects 
of  Bright's  disease. 

Wood  Wool.— (Not  official.) 
This  is  finely  comminuted  pine  wood  rendered  antiseptic 
with  corrosive  sublimate.  1 
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Action  and  Therapeutics. 

It  is  very  absorbent,  is  used  for  dressing  wounds, 
and  is  very  popular  in  tbe  form  of  diapers  (sanitary 
towels)  for  use  during  menstruation  or  uterine  dis- 
charges, or  after  delivery.  It  is  also  used  for  in- 
fants' napkins,  for  gonorrhoea  bags,  and  for  making 
ice  poultices  (see  p.  117). 

TAR. 

Pix  Liquida. — Wood  Tar.  A  bituminous  liquid 
obtained  from  the  wood  of  Pinus  sylvestris,  and  other  species 
of  Pinics  (Nat.  Ord.  Coniferce),  by  destructive  distillation. 
Known  in  commerce  as  Stockholm  tar. 

Chaeactees. — Brownish-black  semi-liquid  substance. 
Odour  peculiar,  aromatic.  Water  shaken  with  it  acquires  a 
pale  brown  colour,  empyreumatic  taste,  and  acid  reaction. 
Solubility. — 1  in  10  of  alcohol  (90  per  cent.),  slightly  in  oil  of 
turpentine  or  olive  oil,  1  in  3  of  a  solution  of  caustic  soda. 
On  distillation  it  gives  off  an  empyreumatic  oil  (oil  of  tar), 
which  is  official  in  the  United  States,  and  pyroligneous  acid. 
What  remains  behind  is  pitch.  This  is  black,  solid,  melting 
in  boiling  water. 

Composition. — Wood  tar  is  a  very  complex  substance.  The 
chief  constituents  are— (1)  Oil  of  turpentine  (see  p.  487). 
(2)  Creosote  (see  p.  319).  (3)  Phenols  (see  p.  313).  (4)  Pyro- 
catechin  (seep.  558).  (5)  Acetic  acid.  (6)  Acetone.  (7)  Xylol. 
(8)  Toluol.    (9)  Methylic  acid.    (10)  Eesins. 

Dose,  20  to  60  m.  in  the  form  of  pills. 

Preparation. 
Unguentum  Picis  Liquidse. — Wood  tar,  5; 
yellow  beeswax,  2. 

Fix  Carfoonis  Praepa  rata. —Prepared  coal  tar. 

Soukce.— Commercial  coal  tar  is  stirred  and  heated  at 
120°  F.  for  1  hour. 

Composition.— It  contains  chiefly— (1)  Benzene  and 
homologous  hydrocarbons.  (2)  Phenols.  (3)  Solid  hydro- 
carbons, as  naphthalene  and  anthracene. 

Preparation. 
Liquor  Picis  Carbonis.—  Quillaia  bark,  2  oz., 
is  percolated  with  alcohol  (90  per  cent.),  20  fl.  oz.  To 
the  percolate  is  added  prepared  coal  tar,  4  oz.  When 
in  prescribing  water  is  added  to  this  solution  of  tar  the 
quillaia  helps  to  suspend  the  precipitated  tar. 
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Action. 

External— Tar  has  precisely  the  same  actions  as 
oil  of  turpentine,  but  is  not  so  powerful,  therefore  the 
vascular  dilatation  rarely  proceeds  to  the  stage  of  vesi- 
cation ;  but  pustules  may  result  if  the  tar  is  rubbed  in. 

Internal. — It  is  very  liable  to  upset  digestion  ;  in 
large  doses  it  causes  epigastric  pain,  vomiting,  severe 
headache,  dark  urine,  and  other  symptoms  of  carbolic 
acid  poisoning  (see  p.  318).  Some  of  its  constituents 
are  excreted  by  mucous  membranes,  especially  the 
bronchial,  on  which  it  acts  as  a  disinfectant  stimu- 
lating expectorant. 

Therapeutics. 

External.— Tar  ointment,  which  is  rather  hard, 
and  may  be  softened  by  replacing  half  the  wax  with 
almond  oil,  is  often  applied  as  a  stimulant  to  chronic 
skin  diseases,  such  as  psoriasis  and  chronic  eczema. 
Because  of  its  mildly  local  anaesthetic  action,  it  is 
sometimes  useful  in  pruritus. 

Liquor  Picis  Carbonis  is  a  favourite  preparation 
for  many  skin  diseases.  It  is  an  imitation  of  the 
popular  Liquor  Carbonis  Detergens  which  is  an 
alcoholic  solution  of  ordinary  coal  tar. 

Internal. — Coal  tar  is  rarely  prescribed  for  in- 
ternal use.  Wood  tar  is  only  given  as  an  expecto- 
rant, and  it  is  very  valuable  for  chronic  bronchitis.  It 
maybe  prescribed  as  a  pill,  as  perles,  or  as  theSyrupus 
Picis  Liquids  (B.  P.  C.  dose  1  to  2  fl.  dr.),  or  as  Vinum 
Picis  (a  saturated  solution  of  wood  tar  in  sherry, 
dose  1  to  4  fl.  dr.),  or  as  the  French  preparation  eau 
de  goudron.  Tar  water  is  made  by  stirring  a  pint 
of  wood  tar  with  half  a  gallon  of  water  for  fifteen 
minutes  and  decanting.  The  dose  is  a  pint  daily. 
It  may  be  used  externally  as  a  wash.  The  Syrup  of 
Tar  with  Syrup  of  Virginian  Prune  (see  p.  439)  and 
tj'o  gr.  of  Apomorphine  hydrochloride  forms  an  ex- 
cellent cough  mixture. 
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OIL,  OF  CADE. 

Oleum  Cadinum.— Synonyms.— Huile  de  cade 
Jumper  tar  oil.  An  empyreumatic  oily  liquid  obtained  by  the 
destructive  distillation  of  the  woody  portions  of  Junipcncs 
oxycedrus  (Nat.  Ord.  Conifera)  and  other  species. 

Characters.— An  empyreumatic,  dark  reddish-brown, 
viscid,  oily  liquid.  Odour  smoky,  tar-like.  Taste  aromatic, 
bp.  gr.  0-99.  Solubility.— -Freely  in  ether  and  chloroform, 
partly  in  alcohol,  not  in  water.  Mixes  readily  with  fats  and 
fixed  oils. 

Composition.— Probably  similar  to  that  of  wood  tar. 
Action  and  Therapeutics. 

Oil  of  cade  has  the  same  action  on  the  skin  as 
tar,  but  it  is  preferable,  as  the  odour  is  pleasanter. 
The  diseases  treated  by  the  application  of  it  are 
psoriasis,  chronic  eczema,  and  pruritus.  A  usual 
formula  is  oil  of  cade  1,  soft  soap  4,  alcohol  (90  per 
cent.)  4,  but  an  ointment  made  by  melting  it  with  an 
equal  part  of  yellow  wax  is  a  more  agreeable  prepara- 
tion. 

BURGUNDY  PITCH. 

Fix  Buigiuidica.— The  resinous  exudation  from 
the  stem  of  Picea  excelsa,  the  spruce  fir  (Nat.  Ord.  Coniferce), 
melted  and  strained.  Austria. 

Characters.— Hard  and  brittle,  yet  gradually  adapting 
itself  to  the  form  of  the  vessel  in  which  it  is  contained. 
Opaque,  dull  reddish  or  yellowish  brown,  fracture  clear  and 
conchoidal.  Odour  agreeable,  aromatic,  especially  when 
heated.  Taste  sweet,  aromatic.  Eeadily  soluble  in  glacial 
acetic  acid. 

Impurities. — Palm  oil,  resin,  and  water,  detected  by  not 
being  soluble  in  glacial  acetic  acid. 

Composition. — The  chief  constituents  are  pimaric  acid 
and  a  volatile  oil. 

Preparation. 
Emplastrum    Picis.— Burgundy    pitch,    26 ; 
frankincense,  13 ;    resin,  4| ;  yellow  beeswax,  4£ ; 
olive  oil,  2  ;  water,  2. 

Action  and  Therapeutics. 
Pitch  is  used  as  a  basis  for  plasters.    It  is  mildly 
stimulant  to  the  skin. 
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RESIN. 

Resiiia.  Synonym. — Bosin,  The  residue  left  after 
distillation  of  oil  of  turpentine  from  the  crude  oleo-resin 
(turpentine)  of  various  species  of  Finns  (Nat.  Ord.  Coniferce). 

Characters. — Translucent,  yellowish,  brittle,  pulveriz- 
able.  Fracture  shining.  Odour  and  taste  like  turpentine. 
Burns  with  a  yellow  flame  and  much  smoke.  Soluble  in 
alcohol,  ether,  alkalies,  and  carbon  bisulphide. 

Composition.— The  chief  constituent  is  abietic  acid 
C^ELj-COOH,  a  crystalline  substance. 


Preparations. 

1.  Emplastrmn  Resinaj.  Synonym.— Adhe- 
sive plaster.   Eesin,  2  ;  lead  plaster,  16  ;  hard  soap,  1. 

2.  Ungmeiitum  Resinae.  Synonym.— Basilicon 
ointment.  Eesin,  8  ;  yellow  beeswax,  8 ;  olive  oil,  8  ; 
lard,  6. 

Resin  is  contained  in  many  plasters. 

Action  and  Therapeutics. 

Eesin  is  antiseptic  and  slightly  stimulant,  and 
is,  therefore,  an  excellent  application  for  indolent 
ulcers,  sores,  and  wounds.  Eesin  soap,  formed  by 
boiling  together  in  an  evaporating  dish  for  two  hours 
1800  gr.  of  resin,  300  gr.  of  caustic  soda,  and  1  pint 
of  water,  separating  the  soap  by  a  strainer,  and 
drying  on  a  water-bath,  may  be  used  as  an  emul- 
sifying agent,  but  the  taste  is  very  disagreeable. 


FRANKINCENSE. 

Thus  Americanum.— Frankincense.  The  con- 
crete oleo-resin  scraped  off  the  trunks  of  Pinw  palustris 
and  Pmus  tceda  (Nat.  Ord.  Coniferce).  Southern  United 
States. 

Characters.  -"When  fresh  it  is  a  soft,  yellow,  opaque, 
tough  solid,  becoming  darker,  dry,  and  brittle  by  keenim? 
Odour  and  taste  as  of  turpentine. 

Composition.— It  is  an  oleo-resin. 

Frankincense  is  contained  in  Emplastrum  Picis. 
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Action  and  Therapeutics. 

Frankincense  is  used  for  the  same  purposes  as 
resin  (sec  p.  495). 

CAJVADA  BALSAM. 

Terelrintliina  Canadensis.— Canada  Turpen- 
tine, or  Canada  Balsam.  The  oleo-resin  obtained  from  Abies 
balsamca  (Nat.  Ord.  Conifcra).  Canada. 

Characters. — It  is  pale  yellow,  faintly  greenish,  trans- 
parent, fluid,  of  the  consistency  of  thin  honey.  Odour  pecu- 
liar, agreeable.  Taste  slightly  bitter.  It  slowly  dries, 
forming  a  transparent  varnish.  Readily  soluble  in  ether, 
chloroform,  or  spirit. 

Composition. — It  is  an  oleo-resin,  and  contains  oils  and 
resins  isomeric  with  those  of  ordinary  turpentine  and  resin. 

Canada  balsam  is  contained  in  Collodium  Flexile. 

Action  and  Therapeutics. 

Canada  balsam  is  rarely  used  except  for  its 
physical  property  of  drying  to  form  an  adhesive 
varnish.    It  has  the  same  action  as  oil  of  turpentine. 


MUSTARD. 

Sinapis  Alba;  Senuna.— White  Mustard  Seeds. 
The  dried  ripe  seeds  of  Brassica  alba  (Nat.  Ord.  Cruciferai). 

Characters.— About  ^  in.  in  diameter,  roundish,  pale 
yellow,  very  finely  pitted,  hard ;  internally  yellow,  oily.  In- 
odorous.   Taste  pungent.  ' 

Composition.— The  chief  constituents  are— (1)  A  bland 
fixed  oil.  (2)  Sinalbin  and  myrosm  ;  the  latter  is  an  enzyme, 
and  in  contact  with  water  converts  sinalbin,  which  is  a  gluco- 
side,  into  a  fixed  pungent  body  called  acrinyl  isothiocyanate, 
glucose,  and  sinapin  sulphate. 

Sinapis  Nigra;  Senium.— Black  Mustard  Seeds. 
The  dried  ripe  seeds  of  Brassica  nigra  (Nat.  Ord.  Cruciferai). 

Characters.— Scarcely  half  the  size  of  white  mustard 
seeds  Roundish,  dark  reddish  or  greyish  brown,  finely  pitted, 
hard  :  yellow  internally.  Inodorous  if  dry  even  when  pow- 
dered but  when  rubbed  with  water  yielding  a  strong  pungent 
odour  and  irritating  the  eyes.  Taste  very  pungent.  Resemblmg 
black  mustard  seeds.-Colchicum  seeds,  which  are  larger, 
lighter,  and  not  quite  globular. 
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Composition. — The  chief  constituents  are — (1)  The  same 
fixed  oil  as  the  white  seeds,  about  35  per  cent.  (2)  Sinigrin 
(which  is  potassium  myronate  C10HlsKO10NS2,  a  potassium  salt 
of  myronic  acid,  which  is  a  crystalline  glucoside)  and  myrosin, 
an  enzyme  which  on  contact  with  water  converts  sinigrin  into 
the  official  volatile  oil  of  mustard  (C,H5NCS,  which  is  allyl 
isothiocyanate),  glucose,  and  potassium  hydrogen  sulphate. 
The  volatile  oil  is  very  pungent,  and  its  development  on  the 
addition  of  water  exjilains  the  pungency  of  ordinary  mustard. 

Oleum  Sinapis  Volatile. — The  volatile  oil  dis- 
tilled from  black  mustard  seeds  after  maceration  with  water. 

Characters. — Pale  yellow  or  colourless ;  intenselypungent 
and  irritant.  Sp.  gr.  1-018  to  1-030.  Solubility.— 1  in  50  of 
water,  readily  in  spirit  and  in  ether. 

Composition. — It  contains  95  per  cent,  or  more  of  Allyl 
isothiocyanate,  C3H5NCS. 

Preparation. 

Linimentnm  Sinapis. — Volatile  oil  of  mustard, 
2  ;  camphor,  3 ;  castor  oil,  7 ;  alcohol  (90  per  cent.),  43. 

Sinapis. — Black  and  white  mustard  seeds  powdered 
and  mixed. 

Charactees. — A  greenish-yellow  powder,  of  an  acrid,  bit- 
terish, pungent  taste  ;  odourless  when  dry,  but  exhaling  when 
moist  a  characteristic  pungent  odour,  and  very  irritating  to 
the  nostrils  and  eyes. 

Impurities. — Starch  and  flour. 

Preparation. 

Charta  Sinapis  Extract  the  fixed  oil  from 

bruised  mustard  seeds  with  benzol.  Dry  and  powder 
the  residue.  Mix  75  grains  of  it  with  5  fl.  dr.  of  the 
Liquor  Caoutchouc  and  spread  on  one  side  of  30  square 
inches  of  cartridge  paper. 

Action  op  Mustaed. 
External.— Mustard  is  a  typical  powerful  local 
irritant.  Thus  it  first  produces  dilatation  of  the 
vessels,  which  causes  redness  of  the  skin  (rubefacient 
effect)  and  a  sensation  of  warmth.  Because  of  the 
irritant  action  of  mustard  on  the  sensory  nerves,  a 
severe  burning  pain  is  soon  felt.  This  irritation 'of 
the  nerves  is  followed  by  their  paralysis,  consequently 
there  is  a  local  loss  of  sensibility,  and  a  diminution 

K  K 


498  MATEKIA  MEDICA 

both  of  the  pain  produced  by  the  mustard  and  of 
any  that  may  have  been  present  before  its  application. 
The  irritation  of  the  vessels  leads  to  the  transudation 
of  plasma  through  them  ;  this,  collecting  under  the 
epidermis,  raises  it,  and  thus  vesicles,  blebs,  or 
blisters  are  formed  (vesicant  effect).  Mustard  is  also 
a  counter-irritant  (see  p.  55) :  that  is  to  say,  the 
stimulation  of  the  cutaneous  nerves  reflexly  leads  to 
an  alteration  in  the  size  of  the  vessels  of  the  viscera 
under  the  seat  of  application. 

This  excitation  of  the  sensory  nerves  is  suffi- 
ciently powerful  to  reflexly  stimulate  the  heart  and 
respiration,  and  sometimes  to  restore  consciousness 
after  fainting. 

Internal. — Gastro-intestinal  tract. — Mustard  also 
acts  here  as  an  irritant.  Taken  in  the  usual  small 
quantities  as  a  condiment,  it  causes  a  sense  of  warmth 
in  the  stomach,  it  moderately  stimulates  the  secretion 
of  gastric  juice  and  the  peristaltic  movements,  and 
therefore  sharpens  the  appetite.  A  dose  of  one  to 
four  teaspoonfuls  stirred  up  in  a  tumbler  of  water  is 
sufficiently  irritating  to  be  a  direct  stomachic  emetic, 
causing  prompt  vomiting  without  the  depression 
which  usually  attends  emetics,  because  the  mustard 
reflexly  stimulates  the  heart  and  respiration. 

Thebapeutics. 
External. — A  poultice  made  with  Unseed  and 
having  a  little  mustard  (1  part  to  16  of  linseed) 
sprinkled  on  it  is  a  very  common  and  efficacious 
application  as  an  irritant  and  counter-irritant  in 
rheumatism,  pleurisy,  pneumonia,  bronchitis,  peri- 
carditis, and  many  inflammatory  diseases.  In  the 
manner  already  explained  it  will,  when  applied 
to  the  skin,  soothe  pain  in  gastralgia,  colic,  painful 
diseases  of  the  chest,  neuralgia,  and  lumbago.  The 
paper  or  any  of  the  mustard  leaves  that  are  sold, 
moistened  in  water,  form  an  excellent  application. 
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Often  the  local  application  of  mustard  over  the 
stomach  relieves  vomiting.  A  large  mustard  poultice 
applied  to  the  legs  was  formerly  used  as  a  reflex 
stimidant  in  cases  of  syncope,  asphyxia,  and  coma. 

Common  colds  and  febrile  conditions,  especially 
in  children,  are  often  treated  by  placing  the  feet  and 
legs  or  the  whole  body  in  mustard  and  warm  water 
(10  to  15  ounces  of  mustard  to  every  15  gallons  of 
water,  as  hot  as  can  be  borne),  the  object  being  by 
the  cutaneous  dilatation  to  withdraw  blood  from  the 
inflamed  part.  A  mustard  sitz  bath  may  be  taken 
at  the  period  to  induce  menstruation. 

Internal. — Mustard  is  used  as  a  condiment,  and 
also  as  an  emetic.  It  is  especially  valuable  for  poison- 
ing by  narcotics,  because  of  its  reflex  stimulant  effects. 

CAJUPUT  OIU. 

Oleum  Cajtiputi — The  oil  distilled  from  the  leaves 
of  Melaleuca  leucadendron  (Nat.  Ord.  Myrtacece).  Imported 
from  Batavia  and  Singapore. 

_  Chakacters. — A  transparent,  very  volatile,  limpid,  pale 
bluish-green  liquid,  with  a  strong,  penetrating,  camphoraceous 
odour.    Taste  warm,  bitter,  aromatic,  camphoraceous,  and 
succeeded  by  a  sensation  of  coldness.    Floats  on  water.  Sp 
gr.  0-922  to  0-930.    Eeadily  soluble  in  alcohol. 

Composition.— The  chief  constituents  are — (1)  Hydrate 
of  cajuputene,  or  cineol,  isomeric  with  Borneo  camphor  (see 
p.  597),  75  per  cent.  This  is  found  in  oil  of  eucalyptus 
(see  p.  500)  and  other  volatile  oils.    (2)  Another  oil. 

Impurities.—  Other  oils  and  copper. 

Dose,  |  to  3  m. 

Preparation. 

Spiritus  Cajuputi.— Oil  of  cajuput,  1 :  alcohol 
(90  per  cent.),  9. 

Dose,  5  to  20  m. 

This  is  five  times  as  strong  as  in  B.  P.  1885. 
gp.   Oil  of  cajuput  is  contained  in  Linimentum  Crotonis. 

Action. 

The  action  of  cajuput  oil  is  exactly  the  same  as 
that  of  the  oil  of  cloves  (see  p.  505). 
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Therapeutics. 

External. — Cajuput  oil  is  used  as  a  stimulant, 
irritant,  and  counter-irritant — usually  diluted  with 
sweet  oil — for  all  sorts  of  purposes  when  any  of  these 
effects  are  needed.  Thus  it  is  rubbed  in  for  chilblains, 
myalgia,  rheumatic  pains,  chronic  inflammatory  con- 
ditions of  the  joints  or  periosteum.  It  has  also  been 
employed  as  a  parasiticide  for  Tinea  tonsurans.  The 
only  objection  to  its  use  is  its  strong  smell. 

Internal. — It  is  occasionally  given  in  dyspepsia, 
usually  combined  with  other  remedies,  for  the  sake 
of  its  carminative,  stomachic,  and  antispasmodic 
effects  ;  it  may  be  taken  on  sugar. 

OIL,  OF  EUCALYPTUS. 

Oleum  Eucalypti.— The  oil  distilled  from  the  fresh 
leaves  of  Eucalyptus  globulus,  the  blue  gum  tree  (Nat.  Ord. 
Myrtacea),  and  probably  other  species  of  Eucalyptus.  Im- 
ported from  Australia. 

Characters. — Colourless  or  pale  straw-coloured,  becoming 
darker  and  thicker  by  exposure.  Odour  aromatic.  Taste  spicy, 
pungent,  leaving  a  sensation  of  coldness  in  the  mouth.  Neutral. 
Sp.  gr.  0-910  to  0-930.  Solubility.— In  an  equal  weight  of 
alcohol.  The  oils  from  different  species  of  Eucalyptus  vary 
very  much. 

Composition.— The  chief  constituents  are— (1)  A  volatile 
oil,  eucalyptol,  about  70  per  cent.  It  is  that  portion  which  in 
distillation  passes  over  between  330°  and  352°  F.  It  is  a  mix- 
ture of  (a)  an  irritating  terpene  called  phellandrene,  C|„H1?,  and 
(6)  cymene,  CHs-CljH4-CH(CH3).,  (see  p.  521).  It  is  met  with  in 
commerce.  (2)  A  crystallizable  resin,  probably  derived  from 
the  oil,  and  yielding  ozone.  (3)  Tannin.  (4)  An  oil,  cineol, 
isomeric  with  hydrate  of  cajuputene  (see  p.  499).  It  is  met 
with  in  commerce,  and  is  called  eucalyptol,  or  more  properly 
crystallizable  eucalyptol,  as  it  solidifies  at  30°  F.  It  is  found 
in  many  volatile  oils. 

Incompatibles. — Alkalies,  mineral  acids,  metallic  salts. 

Dose,  i  to  3  m. 

Preparation. 
Ungnentum  Eucalypti. — Oil  of  eucalyptus,  1 ; 
white  soft  paraffin,  5  ;  hard  paraffin,  4. 
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Action. 

External. — Oil  of  eucalyptus  is  much  less  irri- 
tant when  applied  externally  than  other  volatile  oils, 
but  if  its  vapour  is  confined  it  will  produce  vesication 
and  pustulation.  It  is  powerfully  antiseptic  and 
disinfectant.  Old  oil  is  more  antiseptic  than  new, 
probably  from  the  greater  amount  of  ozone  it 
contains. 

Internal. — Gastro -intestinal  tract. — Inmedicinal 
doses  oil  of  eucalyptus  is  stomachic,  having  the 
same  actions  as  oil  of  cloves.  In  large  doses  it  pro- 
duces severe  gastro-intestinal  irritation,  as  shown  by 
vomiting,  diarrhoea,  and  abdominal  pain. 

Circulation. — It,  like  quinine,  arrests  the  move- 
ments of  the  white  blood-corpuscles  ;  and  it  likewise 
resembles  this  drug  in  its  antipyretic  and  its  anti- 
periodic  actions,  and  also,  it  is  said,  in  causing  con- 
traction of  the  spleen  ;  but  quinine  is  in  all  respects 
the  more  energetic.  In  medicinal  doses  the  heart 
is  stimulated  by  oil  of  eucalyptus,  and  the  blood- 
pressure  rises  ;  probably  these  effects  are  reflex  from 
the  stomach.  After  large  quantities  the  action  of 
the  heart  is  enfeebled,  and  temperature  falls. 

Respiration—  Small  doses  slightly  accelerate, 
poisonous  doses  slow,  respiration. 

Nervous  system. — Large  doses  are  powerfully 
depressant  to  the  brain,  to  the  medulla,  and  to  the 
spinal  cord,  abolishing  reflex  action.  Death  occurs 
from  paralysis  of  respiration. 

Mucous  membranes,  kidneys,  and  shin. — Like 
other  volatile  oils,  eucalyptus  is  excreted  by  all  these 
channels.  It  imparts  its  odour  to,  and  disinfects, 
the  breath  and  the  urine.  It  stimulates  the  organs 
by  which  it  is  excreted,  consequently  it  is  a  diapho- 
retic, a  stimulating  expectorant,  a  diuretic,  and  a 
stimulant  to  the  genito- urinary  tract.  Large  doses 
cause  renal  congestion. 
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Therapeutics. 

External. — It  is  used  as  an  antiseptic  for  wounds, 
sores,  and  ulcers.  It  is  three  times  as  powerful  as 
carbolic  acid,  and  is  therefore  preferred  by  some 
surgeons.  A  eucalyptus  gauze  has  been  prepared 
as  a  dressing  for  wounds,  which  may  be  washed  with 
a  weak  solution  of  the  oil  in  alcohol.  An  ointment  of 
eucalyptus  oil  8  pts.,  iodoform  1  pfc.,  hard  paraffin  and 
vaseline  40  pts.  of  each  is  applied  to  chancres.  An 
emulsion  of  the  oil  is  used  as  a  urethral  injection. 
It  would  probably  be  an  efficient  parasiticide. 

Internal. — A  vapour  or  a  spray  of  oil  of  eu- 
calyptus has  been  recommended  for  diphtheria  and 
foul  bronchitis,  and  it  is  sometimes  given  by  the 
mouth  to  correct  the  fcetor  of  the  expectoration. 
Occasionally  it  is  used  for  its  stomachic,  carminative 
effects,  especially  if  the  fasces  are  very  foul-smelling, 
and  some  employ  it  in  cystitis  and  pyelitis.  It  has 
been  prescribed  in  septicemia.  As  an  antiperiodic 
for  ague  and  an  antipyretic  it  is  far  inferior  to 
quinine. 

OIL,  OF  ROSEMARY. 

Oleum  ftosmariiii. — The  oil  distilled  from  the 
flowering  tops  of  Rosmarinus  officinalis  (Nat.  Ord.  Labiata). 

Characters. — A  colourless  or  pale  yellow  volatile  oil. 
Odour  of  rosemary.  Taste  warm,  aromatic.  Sp.  gr.  0-90 
to  0-915. 

Composition  The  chief  constituents  are — (l)Theterpene, 

pinene.  (2)  Cineol.  (3)  Borneol,  an  alcohol  isomeric  with 
geraniol  (p.  524).   (4)  Linalool  (p.  516).   (5)  Menthol  (p.  601). 

Dose,  £  to  3  m. 

Preparation. 
Spiritus  Rosmarini.— Oil  of    rosemary,  1  ; 
alcohol  (90  per  cent.),  9. 
Dose,  5  to  20  m. 

This  is  five  times  as  strong  as  in  B.  P.  1885. 
Oil  of  rosemary  is  contained  in  Linimentum  Saponis  and 
Tinctura  Lavandula  Composita. 
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Action  and  Therapeutics. 

Oil  of  rosemary  has  an  action  similar  to  that  of 
other  aromatic  volatile  oils.  It  is  very  commonly 
used  to  give  a  pleasant  scent  to  hair  lotions  and 
other  preparations  which  are  used  externally. 

ARNICA. 

Arnicac  Rliizoma. — Arnica  Rhizome.  The  dried 
rhizome  and  rootlets  of  Arnica  montana  (Nat.  Ord.  Compositat). 
Middle  and  Southern  Europe. 

Characters. — 1  to  2  in.  long,  £  to  \  in.  in  diameter, 
cylindrical,  dark  brown,  contorted,  rough.  Eemains  of  leaves 
at  upper  end,  wiry  rootlets  from  the  lower  surface.  Odour 
peculiar,  aromatic.  Taste  acrid,  bitter.  Resembling  arnica. — 
Valerian  and  Serpentary,  each  having  characteristic  odour. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.  (2)  Arnicin  Cl2H..„0.,  the  active  principle.  (3)  Inulin, 
and  a  resin. 

Preparation. 

Tinctura  Arnicae. — Arnica  root,  1 ;  alcohol  (70 
per  cent.),  20.  Percolate. 

Action  and  Therapeutics. 

The  action  of  arnica  is  the  same  as  that  of  vola- 
tile oils  generally.  Externally  the  tincture  is  used 
as  an  application  to  bruises,  but  it  is  very  doubtful 
how  far  its  good  effects  are  owing  to  the  spirit,  and 
how  far  to  any  increase  of  cutaneous  vascularity  due 
to  the  volatile  oil  of  the  arnica. 

It  is  rarely  given  internally,  but  in  small  doses 
it  is  a  stomachic,  a  carminative,  and  a  reflex  stimu- 
lant, and  in  larger  doses  causes  vomiting  and  purging. 
It  is  excreted  by  the  kidneys  and  mucous  membranes, 
and  has  been  credited  with  obscure  effects  on  the 
central  nervous  system. 
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9IEZEREON  BARK. 

Mezerei  Cortex.— The  dried  bark  of  Daphne 
mezereum,  Daphne  laureola  or  Daphne  gnidium  (Nat.  Ord. 
Thymelacece).  Britain. 

Chabactebs. — Long,  thin,  flattened  strips,  usually  rolled 
into  small  quills.  Externally  covered  by  a  brown  corky  layer. 
Internally  whitish,  silky,  very  tough. 

Composition. — The  chief  constituent  is  a  soft,  brown  vesi- 
cant resin. 

Mezereon  Bark  is  contained  in  Liquor  Sarsas 
Compositus  Concentratus. 

Action  and  Theeapeutios. 

Mezereon  bark  is  a  rubefacient  and  vesicant  exter- 
nally, and  internally  it  is  a  gastric  stimulant. 

Class  II.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  gastro-intestinal  tract. 

PYRE  THRUM. 

Pyretliri  Radix.— Pyrethrum.  Synonym.— Pelli- 
tory  root.  The  dried  root  of  Anacyclus  pyrethrum  (Nat.  Ord. 
Composites).  Levant. 

Characters.—  Unbranched  pieces,  2-4  in.  long,  5-f  in. 
in  diameter.  Bark  thick,  brown,  shrivelled;  studded  by  dark- 
coloured  receptacles  for  the  resin.  Close  fracture,  snowing 
radiate  surface.  Inodorous.  Causes  a  pricking  sensation  in 
the  mouth  when  chewed.  Resembling  pyrethrum. — Taraxa- 
cum, which  is  darker,  and  has  not  a  burning  taste. 

Composition. — The  chief  constituents  are— (1)  Volatile 
oils  and  resins.    (2)  Inulin. 

Preparation. 

Tinctura  Pyrethri. — Pyrethrum,  1  ;  alcohol 
(70  per  cent.),  5.  Percolate. 

Action  and  Therapeutics. 
Pyrethrum  is  a  powerful  sialogogue,  and  causes 
a  burning  sensation  in  the  mouth,  followed  by  numb- 
ness and  tingling.    Small  quantities  give  a  pleasant 
taste  to  tooth  powders. 
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CLOVES. 

Caryophyllum.— Cloves.  The  dried  flower-buds  of 
Eugenia  caryophyllata  (Nat.  Ord.  Myrtacece) .  Penang,  Ben- 
coolen,  and  Amboyna. 

Characters. — Over  ^  in.  long,  consisting  of  a  dark  brown, 
wrinkled,  subcylindrical,  and  somewhat  angular  calyx  tube, 
which  tapers  below  and  is  surmounted  by  four  teeth,  between 
which  the  paler  coloured  petals,  enclosing  the  numerous  sta- 
mens and  style,  are  rolled  up  in  the  form  of  a  ball.  Odour 
strong,  fragrant,  and  spicy.  Taste  very  pungent  and  aromatic. 
It  emits  oil  when  indented. 

Composition  The  chief    constituents  are — (1)  Oleum 

Caryophylli  18  per  cent,  (sec  below).  (2)  Eugenin,  a  crystalline 
body.  (3)  Caryophyllin,  a  neutral  body  isomeric  with  cam- 
phor. 

Preparation. 

Infusum  Caryophylli. — 1  in  40  of  boiling  water. 
Dose,  \  to  1  fl.  oz. 

Cloves  are  contained  in  Infusum  Aurantii  Compositum. 

Oleum  Caryophylli.— Oil  of  Cloves.  The  oil  dis- 
tilled from  cloves. 

Characters. — Colourless  when  recent,  becoming  yellowish 
and  then  brown.  Taste  and  odour  like  cloves.  Easily  soluble 
in  spirit  or  ether.    Sp.  gr.  1-050-1-065. 

Composition. — The  chief  constituents  are — (1)  Eugenol 
(synonym,  Eugenic  acid),  C10H1:!O2,  85  per  cent.,  which 
chemically  resembles  phenol,  and  "forms  permanent  salts  with 
alkalies.  This  is  also  found  in  oil  of  pimento  (see  p.  508). 
(2)  A  hydrocarbon,  caryophyllene,  C15H24. 

Dose,  i  to  3  m. 
_  Oil  of  cloves  is  contained  in  Pilula  Colocynthidis  Coni- 
posita,  and  Pilula  Colocynthidis  et  Hyoscyami. 

Incompatibles.— Lime  water,  salts  of  iron,  mineral  acids, 
and  gelatin. 

Action  of  Cloves  and  Oil  op  Cloves. 

Oil  of  cloves  is  a  typical  example  of  a  volatile  oil 
the  most  important  actions  of  which  are  exerted  in 
the  stomach. 

External.— When  rubbed  into  the  skin  it  is 
stimulant,  rubefacient,  irritant,  and  counter-irritant, 
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and  gives  rise  to  considerable  vascular  dilatation.  At 
first  it  causes  a  sensation  of  tingling  and  pain,  which 
afterwards  is  replaced  by  local  anaesthesia.  It  is  a 
parasiticide  and  antiseptic. 

Internal. — Mouth— hi  the  mouth  oil  of  cloves 
produces  the  same  effects  as  on  the  skin  ■  there  is  a 
burning  sensation  accompanied  by  vascular  dilata- 
tion and  an  increased  flow  of  saliva,  and  followed  by 
local  anaesthesia.  Cloves  stimulate  the  nerves  of 
taste,  and  being  volatile  and  aromatic,  those  of  smell 
also  ;  by  both  these  means  taste  is  sharpened. 

Stomach. — The  stimulant  effect  of  cloves  is  expe- 
rienced here.  The  vessels  are  dilated,  peristalsis  is 
accelerated,  the  secretion  of  gastric  juice  is  excited, 
and  as  cloves  are  pleasant  and  aromatic,  they  do  not 
ordinarily  produce  nausea  ;  consequently  the  appe- 
tite is  increased.  The  combined  effect  of  these 
actions  is  to  aid  digestive  processes — therefore  oil  of 
cloves  is  stomachic  ;  and  to  facilitate  the  expulsion 
of  gas— thus  it  is  carminative.  The  stimulation  of 
the  gastric  nerves  to  a  slight  extent  reflexly  affects 
the  heart  in  the  same  way  as  alcohol ;  therefore  the 
rate  and  force  of  the  pulse  are  moderately  increased. 

Intestines. — Here  likewise  oil  of  cloves  dilates 
the  vessels,  and  stimulates  the  secretion  and  the 
muscular  coat  of  the  intestine,  consequently  colicky 
pains  due  to  irregular  contraction  of  it  are  relieved, 
and  flatus  is  expelled. 

Circulation. — Oil  of  cloves  is  readily  absorbed 
from  the  intestine,  circulates  in  the  blood,  and  is 
said  to  increase  the  number  of  white  corpuscles. 
It  may  to  a  slight  extent  stimulate  the  heart  directly, 
but  the  greater  part  of  the  stimulation  of  the  heart 
excited  by  it  is  reflex  from  the  stomach.  It  is  credited 
with  the  power  of  arresting  painful  spasmodic  con- 
tractions in  various  parts  of  the  body.  It  can,  as 
we  have  seen,  do  this  in  the  intestine,  and  possibly  it 
may  have  to  a  slight  extent  the  same  action  in  the 
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bronchial  tubes  and  heart.  This  causes  it  to  be 
called  antispasmodic.  ... 

Mucous  membranes. — Like  other  volatile  oils  it  is 
excreted  by  the  kidneys,  skin,  bronchi,  and  genito- 
urinary tract,  and  in  passing  through  these  struc- 
tures will  act  as  a  stimulating  disinfectant  to  their 
secretion ;  but  oil  of  cloves  is  never  used  for  these 
purposes. 

Therapeutics  op  Cloves  and  Oil  op  Cloves. 

External. — Oil  of  cloves  is  too  dear  for  frequent 
external  application,  but  on  account  of  its  local 
anesthetic  effect  it  has  been  used  for  neuralgia.  It 
is  employed  to  give  a  pleasant  scent  to  liniments. 

Internal. — The  oil  is  sometimes  dropped  into 
decayed  teeth  to  relieve  pain.  Cloves  are  frequently 
employed  in  cookery  for  their  taste,  and  because  they 
stimulate  the  appetite  and  aid  digestion.  The  oil  or 
the  infusion  may  be  used  medicinally  as  a  stomachic, 
as  a  carminative,  as  an  antispasmodic,  or  to  relieve 
colicky  pains  in  indigestion.  It  will  have  been  noticed 
that  oil  of  cloves  is  present  in  the  two  pills  con- 
taining colocynth.  This  is  to  prevent  the  griping 
this  purgative  might  otherwise  cause. 

poieivto. 

Pimciita.— Pimento.  The  dried,  full-grown  unripe 
fruit  of  Pimento,  officinalis,  the  allspice  tree  (Nat.  Ord. 
Myrtacece).    West  Indies. 

Characters. — Dry,  light,  roundish,  }  in.  or  more  in 
diameter,  crowned  with  the  remains  of  the  calyx  in  the  form 
of  a  raised  scar-like  ring ;  pericarp  roughish,  from  the  presence 
of  oil-glands  ;  brittle,  dark  brown,  two-celled,  each  cell  con- 
taining a  brownish-black,  somewhat  compressed,  reniform 
seed.  Odour  and  taste  like  cloves.  Resembling  pimento.— 
Pepper,  which  has  no  calyx  ;  cubebs,  which  is  stalked. 

Composition.— The  chief  ingredient  is  a  volatile  oil.  It 
is  chemically  almost  the  same  as  that  found  in  cloves.  It  is 
official  (see  p.  508). 
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Preparation. 
Aqua  Pimentse— 1  in  20. 
Dose,  1  to  2  fl.  oz. 

Oleum  Pimentse.-The  oil  distilled  from  the  fruit 

of  Pimenta  officinalis. 

Characters.— It  is  yellow,  but  becomes  brown  by  keening. 
Sp.  gr.  1-04.  J      F  b 

Composition.— (1)  Eugenol,  70  per  cent.    This  is  also 
found  in  oil  of  cloves.    (2)  A  sesquiterpene. 
Dose,  i  to  3  m. 

Action  and  Therapeutics. 
The  actions  and  uses  of  pimento  and  its  oil  are 
precisely  the  same  as  those  of  cloves  and  oil  of  cloves. 

BLACK  PEPPER. 

Piper  Nigrum.— The  dried  unripe  fruit  of  Piper 
nigrum  (Nat.  Ord.  Pipcracece).    East  Indies. 

Characters.— Globular,  |  in.  in  diameter.  Thin,  blackish 
brown  pericarp  containing  a  hard,  smooth,  roundish,  yel- 
lowish-brown or  grey  seed.  Odour  aromatic.  Taste  pungent. 
Resembling  black  pepper.— Pimento,  which  has  a  calyx; 
cubebs,  which  is  stalked. 

_  Composition. — The  chief  constituents  are— (1)  An  oleo- 
resin,  readily  yielding  a  volatile  oil  with  the  odour  of  pepper, 
and  a  resin.  (2)  Piperine,  C^H^NO:,,  a  pale  yellow  crystalline 
alkaloid,  isomeric  with  morphine.  (3)  Piperidine,  CjHuN,  a 
neutral  principle. 

Dose,  5  to  20  gr. 

Preparation. 
Confectio  Piperis.    Synonym. — Ward's  paste. 
Pepper,  2  ;  caraway,  3  ;  clarified  honey,  15. 
Dose,  60  to  120  gr. 

Black  pepper  is  contained  in  Pulvis  Opii  Compositus. 

Action. 

Pepper,  because  of  its  volatile  oil,  acts  like  other 
substances  containing  volatile  oils  ;  thus  externally 
it  is  at  first  rubefacient  and  counter-irritant,  and 
subsequently  it  acts  as  an  anodyne.  Internally  it 
increases  the  secretions  of  the  mouth,  and  in  the 
stomach  it  is  stomachic  and  carminative.  During 
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its  excretion  it  stimulates  the  mucous  membrane  of 
the  genito-urinary  tract.  Pipeline  is  believed  to  be 
a  feeble  antipyretic  and  antiperiodic. 

Therapeutics. 
Occasionally  pepper  is  used  externally  as  an 
irritant  for  the  same  class  of  cases  as  mustard. 
Internally  it  may  be  employed,  in  the  form  of  a 
gargle,  as  a  stimulant  for  relaxed  conditions  of  the 
throat.  It  is  taken  in  the  form  of  a  condiment 
for  its  stomachic  properties.  The  confection  or 
pepper  lozenges  are  given  empirically  to  relieve 
hemorrhoids,  ulcers  of  the  rectum,  and  fissures  of 
the  anus. 

NUTMEG. 

MyriStica — Nutmeg.  The  dried  seed  of  Myristica 
fragrans  (Nat.  Ord.  Myristicaccce)  divested  of  its  testa.  Malay 
Archipelago. 

Characters.— Ovoid,  about  1  in.  long.  Externally 
greyish  brown,  with  reticulated  furrows.  Internally  greyish 
red,  marbled  with  brownish-red  veins.  Odour  aromatic.  Taste 
warm,  bitter,  aromatic. 

Composition.— The  chief  constituents  are— (1)  The  fixed 
concrete  oil,  25-30  per  cent,  which  consists  of  Glyceryl  oleate 
Glyceryl  butyrate  and  Glyceryl  myristate.  (2)  The  official 
volatile  oil,  2-8  per  cent,  (see  below). 

Nutmeg  is  contained  in  Pulvis  Catechu  Compositus,  Pulvis 
Cretoe  Aromaticus,  Spiritus  Armoracia3  Compositus,  and  Tinc- 
tura  Lavandulas  Composita. 

Oleum  Iflyristicae.— Volatile  oil  of  nutmeg  The 
oil  distilled  from  nutmegs. 

Chaeacters.-  Colourless  or  pale  yellow.  Odour  and  taste 
of  nutmeg.    Sp.  gr.  0-87  to  0-91. 

Composition.— The  chief  constituents  are  —  (1)  The 
terpene,  pinene.    (2)  Myristicin.    (3)  Myristic  acid 

Dose,  i  to  3  m. 

Preparation. 

(90  P5creS9Myri8tiCffi--0iI  °f  nUtm^'  1  i  1«*o 
Dose,  5  to  20  m. 

This  is  five  times  as  strong  as  in  B.  P.  1885. 
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Oil  of  nutmeg  is  contained  in  Pilula  Aloes  Socotrinre, 
Tinctura  Guaiaci  Ammoniata,  Tinctura  Valeriana  Ammoniata, 
and  Spiritus  Amnioniro  Aromaticus. 

Spiritus  Myristicce  is  contained  in  Mistura  Ferri 
■Composita. 

Action  and  Therapeutics. 

The  action  of  oil  of  nutmeg  is  the  same  as  that 
of  other  aromatic  oils.  Nutmegs  are  much  employed 
in  cookery  for  the  sake  of  their  volatile  oil,  which 
is  an  agreeable  stomachic.  A  Linimentum  Myristicse, 
containing  one  part  of  expressed  oil  of  nutmeg  to 
three  of  olive  oil,  is  an  elegant  antiparasitic  for  mild 
cases  of  ringworm. 

CINNAMON. 

Cinnamoiiii  Cortex.— The  dried  inner  bark  of 
shoots  from  the  truncated  stocks  of  the  cultivated  cinnamon 
tree,  Cinnamomum  zcylanicum  (Nat.  Ord.  Laurinece).  Ceylon. 

Characters. — Closely  rolled  quills,  §  in.  in  diameter,  and 
containing  several  smaller  quills,  thin,  brittle,  splintery.  Ex- 
ternally dull  light  yellowish  brown,  with  little  scars  and  faint 
wavy  lines.  Internally  darker  brown.  Odour  fragrant.  Taste 
warm,  sweet,  aromatic. 

Composition. — The  chief  constituents  are— (1)  The  official 
volatile  oil  (see'jp.  511)  0-2  to  1  per  cent.  (2)  Tannin.  (3)  Sugar 
and  gum. 

Impurity.— Cassia  bark. 

Cinnamon  is  contained  in  Pulvis  Catechu  Compositus, 
Pulvis  Cretae  Aromaticus,  Pulvis  Kino  Compositus,  Decoctum 
Etematoxyli,  Tinctura  Cardamomi  Composita,  and  Tinctura 
Lavandulae  Composita. 

Dose,  10  to  20  gr. 

Preparations. 

1.  Aqua  Cinnamomi. — 1  in  10. 
Dose,  1  to  2  fl.  oz. 

2.  Pulvis  Cinnamomi  Compositus. — Cinna- 
mon, 1 ;  cardamoms,  1 ;  ginger,  1. 

Dose,  10  to  40  gr. 

3.  Tinctura  Cinnamomi. — Cinnamon,  1 ;  alco- 
hol (70  per  cent.),  5.  Percolate. 

Dose,  ^  to  1  fl.  dr. 
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Aqua  Cinnamomi  is  contained  in  Mistura  Crete, 
Mistura  Guaiaci,  Mistura  Olei  Eicini,  Mistura  Spiritua 
Vini  Gallici,  Syrupus  Aromaticus,  and  Syrupus  Cas- 
cara3  Aromaticus. 

Compound  cinnamon  powder  is  contained  in  Pilula 
Aloes  et  Ferri  and  Pilula  Cambogire  Cornposita. 

Oleum  Cinnamomi.— The  oil  distilled  from  cinna- 
mon bark. 

Characters. — Yellowish,  becoming  cherry-red  on  keeping. 
Odour  and  taste  like  cinnamon.    Sp.  gr.  1-025  to  1-035. 

Composition. — The  chief  constituents  are — (1)  Cinna- 
mic  aldehyde,  which  makes  up  the  greater  part.  (2)  A  terpene. 
(3)  Eugenol  (see  p.  505). 

Dose,  §  to  3  m. 

Preparation. 

Spiritns  Cinnamomi.— Oil  of  Cinnamon,  1  ; 
alcohol  (90  per  cent.),  9. 
Dose,  5  to  20  m. 

This  is  five  times  as  strong  as  in  B.  P.  1885. 

Spirit  of  cinnamon  is  contained  in  Acidum  Bul- 
phuricum  Aromaticum. 

Action  and  Therapeutics. 

Oil  of  cinnamon  has  the  same  action  as  other 
aromatic  volatile  oils,  and  is  therefore  stomachic  and 
carminative.  Cinnamon  bark  in  addition  has,  in 
virtue  of  its  tannic  acid,  some  astringent  action,  and 
is  consequently  a  common  flavouring  stomachic 
vehicle  for  astringent  powders  and  mixtures,  except 
such  as  contain  iron.  Finely  powdered  cinnamon 
(60  to  90  gr.)  is  given  morning  and  evening  in  acute 
dysentery. 

HORSERADISH. 

Armoraciac  Radix.— Horseradish  Boot.  The  fresh 
root  of  Gochlearia  armoracia  (Nat.  Ord.  Crucifera).  Col- 
lected from  cultivated  plants. 

Characters.— A  long,  cylindrical,  fleshy  root,  enlarged  at 
the  upper  end,  where  it  is  marked  by  scars  of  fallen  leaves. 
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i  to  1  in.  in  diameter,  and  usually  a  foot  or  more  long.  Pale 
yellowish  or  brownish  white  externally ;  whitish  and  fleshy 
within.  Taste  very  pungent.  Inodorous  unless  bruised  or 
scraped,  when  it  gives  a  pungent  odour.  Resembling  horse- 
radish root. — Aconite  root,  which  is  shorter,  conical,  not 
cylindrical,  darker,  and  causes  tingling  and  numbness  when 
chewed. 

Composition. — The  chief  constituent  is  a  substance 
which,  by  the  action  of  a  ferment,  yields  a  volatile  oil, 
butyl  sulphocyanide,  C4HaCNS. 

Preparation. 

Spiritus  Armoraciae  Compositus. — Scraped 
horseradish  root,  5  oz. ;  dried  bitter  orange  peel,  5  oz.; 
nutmeg,  55  gr. ;  alcohol  (90  per  cent.),  pints ;  water, 
1^  pints. 

Dose,  1  to  2  fl.  dr. 

Action  and  Uses. 

Horseradish  is  a  condiment  having  the  same 
action  as  mustard.  It  has  been  used  as  a  counter- 
irritant.  The  spirit  is  a  pleasant  flavouring  and 
carminative  agent. 

CAPSICUM. 

Capsici  Fructus.  Synonyms. — Guinea  pepper, 
Pod  pepper.  The  dried  ripe  fruit  of  Capsicum  minimum 
(Nat.  Ord.  Solanacece).  Zanzibar. 

Characters.— |  to  f  in.  long,  J  in.  in  diameter,  shrivelled, 
fusiform.  Consists  of  a  dull  red,  shining,  smooth,  brittle, 
translucent  pericarp,  enclosing  several  small,  roundish,  flat 
seeds.    Odour  peculiar,  pungent.    Taste  very  bitter. 

Composition. — The  chief  constituents  are — (1)  Capsaicin, 
a  crystallizable  acid  substance.  (2)  Capsicine,  a  volatile 
alkaloid  smelling  like  coniine.  (3)  A  volatile  oil.  (4)  A 
resin.    (5)  Fatty  matter. 

Dried  and  powdered  it  constitutes  red  pepper. 

Impurities. — Various  red  substances,  e.g.  red-lead. 

Dose,  £  to  1  gr. 

Preparations. 
1.  Tinctura  Capsici.— Capsicum,  1 ;  alcohol 
(70  per  cent.),  20.  Maoerate. 
Dose,  5  to  15  m. 
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2.  Ungmentvmi  Capsici.  —  Capsicum,  12 ; 
Spermaceti,  6  ;  Olive  oil,  44.  This  resembles  Smedley's 
cliillie  paste. 

The  Tincture  is  contained  in  Tinctura  Chloroformi 
etMorphiuffi  Coniposita. 

Action. 

The  action  of  capsicum  is  like  that  of  volatile  oils 
generally.  Thus  externally  it  is  a  powerful  rube- 
facient, irritant,  and  -counter-irritant.  Internally  in 
small  doses  it  stimulates  the  gastric  secretions,  causes 
dilatation  of  the  gastric  vessels,  and  excites  the  mus- 
cular coat.  It  is  therefore  stomachic  and  carminative. 
Therapeutics. 

External. — Capsicum  ointment  is  used  as  a 
counter-irritant  for  pleurisy,  sciatica,  neuralgia,  and 
rheumatic  pains.  Capsicum  plaster  made  with 
rubber  is  sold.  The  official  tincture  is  too  weak  for 
external  use,  and  the  Tinctura  Capsici  Fortior 
(B.  P.  C.)  is  often  too  strong  ;  and  Martindale  advises 
capsicum  fruit  10,  percolate  with  alcohol  (90  per 
cent.)  70,  add  oleic  acid  10  and  oil  of  lavender  h ; 
paint  on  skin  or  apply  sprinkled  on  lint  covered  with 
gutta  percha  ;  its  action  may  be  arrested  by  smearing 
with  vaseline.  Capsicum  plasters  containing  no  lead 
are  applied  to  the  gums  for  toothache.  Wool  im- 
pregnated with  capsicum  is  applied  in  chronic 
rheumatism. 

Internal.— It  is  used  as  a  condiment.  Medi- 
cinally it  is  given  as  a  stomachic  and  carminative 
m  dyspepsia  when  it  is  required  to  excite  the  appe- 
tite and  digestion,  or  to  cause  the  evacuation  of  gas. 
OIJVGER. 

Zingiber — The  scraped  and  dried  rhizome  of 
Zingiber  officinale  (Nat.  Ord.  Scitaminecc).  East  and  West 
Indies. 

CriARACTEES.— Flattish,  irregularly  branched  pieces,  usu- 
ally 3  to  4  in.  long,  each  branch  marked  at  its  summit  by  a 
depressed  scar.     Externally  pale   bull,   striated,  fibrous 
Fracture  mealy,  short,  rather  fibrous.    Odour  agreeable," 
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aromatic.    Taste  strong,  pungent.     Resembling  ginger.— 
Turmeric,  which  is  yellow. 

Composition. — The  chief  constituents  are— (1)  An  aro- 
matic volatile  oil,  giving  the  flavour.  (2)  Gingered.  (3) 
Several  resins  and  allied  bodies. 

Dose,  10  to  20  gp.^  ■      r    ,<   <,  («.  vr  t;  ,  s 
p^j)ar  aliens.  \ 

1.  Syrupus  Zingiberis.— Powdered  ginger,  1  ; 
alcohol  (90  per  cent.),  2  ;  syrup,  38.  - 

Dose,  \  to  1  fl.  dr. 

2.  Tinctura  ZinglberisV—  Ginger,  1;  alcohol 
(90  per  cent.),  10.  Percolate. 

Dose,  30  to  60  m. 

Ginger  is  contained  m  infusion  of  senna,  compound  squill 
pill,  the  compound  powders  of  cinnamon,  jalap,  opium, 
rhubarb,  and  scammony.  . 

Tincture  of  ginger  is  contained  %n  Acidum  bulphuncum 
Aromaticum  and  Liquor  Sennaa  Concentratus. 

Action  and  Therapeutics. 
Its  action  is  the  same  as  that  of  other  substances 
containing  aromatic  volatile  oils.  It  is  chiefly  used 
as  a  stomachic,  carminative,  and  flavouring  agent. 
There  is  in  commerce  an  oleo-resin,  gingerm,  which 
in  doses  of  \  to  1  gr.  is  a  useful  addition  to  purgative 
pills  to  prevent  griping;  and  Tinctura  Zingibers 
Fortior  (B.  P.  C),  dose,  5  to  20  »i,  commonly  called 
essence  of  ginger,  is  much  used  for  flatulence. 

CARDAMOMS. 

Cardamomi  Semiiia.— Cardamom  Seeds.  The 
dried  ripe  seeds  of  Elettaria  cardamomum  (Nat.  Orel. 
Scitaminecc).  Malabar.  The  seeds  are  best  kept  in  the 
pericarps,  but  when  required  for  use  they  should  be  sepaia ted. 

Characters. — The  pericarp  is  a  three-sided  capsule,  ,  to 
1  in  long  1  to  t  in.  broad,  of  a  tough  papery  character, 
ovoid,  obtusely  triangular,  shortly  beaked,  rounded  at  the 
base  brownish  yellow,  longitudinally  striated;  no  odour  or 
faste  Seeds  I  in.  long,  irregularly  angular,  transversely 
wrinkled  reSish  brovmexternally,  whitish  within.  Odour 
aromatic.    Taste  warm,  aromatic.  volatile 

Composition. -The  chief  constituents  arc --(1)  A  volatile 
oil  which  contains  a  terpene  called  terpmene,  C,0U1(i.  * 
fixcl  oil.    The  pericarp  is  medically  inactive. 
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Preparation. 

Tinctura  Carclamomi  Composita. — Carda- 
moms, \  oz.;  caraway,  |-oz.;  raisins,  2  oz.;  cinnamon, 
i  oz. ;  cochineal,  55  gr.  ;  alcohol  (60  per  cent.),  20  fl. 
oz.  Macerate. 

Dose,  |  to  1  fl.  dr. 

Compound  tincture  of  cardamoms  is  contained  in  Decoc- 
tum  Aloes  Compositum,  and  Mistura  SennaB  Composita. 

Cardamoms  are  contained  in  Extractum  Colocynthidis 
Compositum,  Pulvis  Cinnamomi  Compositus,  Pulvis  Creta; 
Aromaticus,  Tinctura  Gentiame  Composita,  and  Tinctura 
Ehei  Composita. 


Action  and  Theeapeutics. 

Cardamoms,  because  of  its  volatile  oil,  acts  like 
cloves  or  pepper  ;  therefore  it  is  carminative  and  sto- 
machic. As  it  has  a  pleasant  taste,  and  the  tincture 
is  of  a  red  colour,  it  is  much  used  as  a  colouring 
and  flavouring  agent.  The  compound  tincture  is  a 
good  flavouring  carminative  and  the  Tinctura  Car- 
minativa  of  the  Brit.  Pharm.  Conference  is  another. 
It  contains  cardamoms,  600  gr. ;  strong  tincture  of 
ginger,  1\  fl.  oz.  ;  oil  of  cinnamon,  oil  of  caraway,  oil 
of  cloves,  each  100  til ;  rectified  spirit  to  1  pint. 
Dose,  2  to  10  \\\. 


SMI  Br  I,  BOOT. 

Sumbul  Radix.  Synonym.— Musk  root.  The 
dried  transverse  slices  of  the  root  of  Ferula  sumbul  (Nat. 
Orel.  Umbelliferce).    Eussia  and  India. 

Ghabaotebs. — Usually  1  to  3  in.  in  diameter,  f  to  1  in. 
thick.  Outer  surface  covered  with  dusky  brown,  papery 
transversely  wrinkled  bark,  with  short  bristly  fibres.  Inter- 
nally spongy,  coarsely  fibrous,  dry,  farinaceous,  dirty  yellowish 
brown,  mottled  with  whitish  patches  and  spots  of  exuded 
resin.    Odour  musk-like.    Taste  bitter,  aromatic. 

Composition.— The  chief  constituents  are— (1)  A  volatile 

J2)  uTY-°  reS.ifB-  (3)  Valerianic  acid.  (1)  Angelic  acid. 
(5)  bumbuhc  acid. 
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Preparation. 

Tinctura  Sumbul. — Sumbul  root,  1 ;  alcohol 
(70  per  cent.),  10.  Macerate.  This  tincture  is  said  to 
be  useless  unless  the  fresh  root  is  used. 

Dose,  |  to  1  fl.  dr. 

Action  and  Therapeutics. 

The  action  of  sumbul  is  the  same  as  that  of  vola- 
tile oils  in  general.  It  is  only  used  internally,  and 
is  given  as  a  carminative  in  flatulence.  It  is  also 
employed  in  much  the  same  class  of  cases  as  valerian 
—that  is  to  say,  in  hysteria  and  neurasthenia.  In 
Eussia  it  is  given  chiefly  as  a  reflex  stimulant  in 
typhoid  fever,  dysentery,  diarrhoea,  and  for  the  same 
purposes  as  those  for  which  musk  is  employed  in 
many  other  countries. 

OIL  OF  LAVE NDER. 

Oleum  Lavandulae— The  oil  distilled  from  the 
flowers  of  Lavandula  vera  (Nat.  Ord.  Labiate). 

Chabactebb.-A  colourless  or  pale  yellow  volatile  oil. 
Odour  of  lavender.    Taste  warm,  bitter.   Sp.  gr.  0-85  to  0-8J. 

Impurity.— Oil  of  spike. 

CoMPOsnioN.-The  chief  constituents  arc- (1)  Linalool 
acetate  (also  found  in  oil  of  bergamot).  (2)  Linalool, 
SHOE,  which  is  an  alcohol  and  an  oxidation  product  of  the 
f  "' TYivwene  C  H,r.  It  is  isomeric  with  borneol  p.  502), 
S  lT  -d  'menthol  (p.  601)  (3)  Cineol,  also  found 
in  oU  of  eucalyptus  (see  p.  500)  and  other  volatile  oils. 

Dose,  i  to  3  m. 

Preparations. 
1.  Spiritus  LavandulEe.— Oil  of  lavender,  1 ; 
alcohol  (90  per  cent.), 9. 
Dose,  5  to  20  m. 

This  is  five  times  as  strong  as  in  a.  if.  l»ao- 
2  Tinctura  Lavandulae  Coinposita.— Oil  of 
lavender,  45  m:  oil  of  rosemary,  5  m ;  cinnamon  ;5 
gr  •   nutmeg,  75   gr.  ;   red  sanders-wood.  150  gi. , 
alcohol  (90  per  cent.),  20  fl.  oz.  Macerate 
Dose,  5  to  1  fl.  dr. 
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Oil  of  lavender  is  contained  in  Linimentum  Camphorce 
Ammoiiiatum. 

Compound  tincture  of  lavender  is  contained  in  Liquor 
Avsenicalis. 

Action  and  Therapeutics. 

Oil  of  lavender  has  the  same  action  as  other  aro- 
matic volatile  oils.  It  is  used  externally  as  a  pleasant 
stimulating  component  of  liniments,  and  most  red 
lotions  (see  p.  171)  are  coloured  with  the  compound 
tincture.  Internally,  especially  in  the  form  of  the 
tincture,  it  makes  a  very  agreeable  gastric  stimulant, 
carminative,  and  colouring  agent. 

OIL.  OF  PEPPERMINT. 

Oleum  Mentha;  Piperita:. — The  oil  distilled 
from  the  fresh  flowering  peppermint,  Mentha  piperita  (Nat. 
Ord.  Labiates). 

Characters  Colourless,    pale,    or    greenish  yellow, 

thickening  and  becoming  reddish  with  age.  Odour  like  that 
of  peppermint.  Taste  aromatic,  followed  by  a  sense  of  cold- 
ness.    Sp.  gr.  0-9  to  0-92. 

Composition  The  chief  constituents  are — (1)  Menthol, 

or  mint  camphor,  C^ILyOH,  50  to  65  per  cent,  (see  p.  G01). 
(2)  Menthene,  Cl0H,g,  a  liquid  terpene.    (3)  Menthyl  acetate. 

Dose,  J  to  3  m. 

Preparations. 

1.  Aqua  Menthse  Piperitse.— 1  in  1000. 
Dose,  1  to  2  fl.  oz. 

2.  Spiritus  Menthae  Piperitse.— Oil  of  pepper- 
mint, 1 ;  alcohol  (90  per  cent.),  9. 

Dose,  5  to  20  m. 

This  is  five  times  as  strong  as  in  B.  P.  1885,  and 
contains  half  the  oil  in  the  essence  of  peppermint  in 
B.  P.  1885. 

Oil  of  peppermint  is  contained  in  Pilula  Ehei  Composita, 
and  Tinctura  Chloroformi  et  Morphinaa  Composita. 

Action  and  Therapeutics. 
The  action  of  oil  of  peppermint  is  the  same  as 
that  of  volatile  oils  generally,  but  the  cool  numb 
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feeling  often  produced  by  volatile  oils  after  the  sen- 
sation of  warmth  has  passed  off  is  especially  well 
marked  with  oil  of  peppermint,  and  this  effect, 
which  is  due  to  the  menthol  in  it,  has  caused  it 
to  be  applied  externally  in  neuralgia.  Like  many 
other  volatile  oils  it  is  a  powerful  antiseptic. 

Internally  it  is  a  powerful  stomachic  and  carmi- 
native, is  often  used  as  such,  and  also  as  a  flavouring 
agent. 

OIL,  OF  SPEARMINT. 

Oleum  Mentliae  Viridis.— The  volatile  oil  distilled 
from  the  fresh  flowering  spearmint,  Mentha  viridis  (Nat.  Ord. 
Labiatcc). 

Characters. — Very  like  oil  of  peppermint. 

Composition. — The  chief  constituents  are — (1)  Menthene, 
the  same  terpene  as  in  peppermint.  (2)  Carvone  or  Carvol, 
C,„H140  ;  also  found  in  oil  of  caraway  {see  p.  521). 

Dose,  Ho  3  m. 

Preparation. 

Aqua  Menthse  Viridis.— 1  in  1000. 
Dose,  1  to  2  fl.  oz. 

Action  and  Therapeutics. 
These  are  the  same  as  those  of  oil  of  peppermint. 

ANISE. 

A  nisi  FniCtUS.— Anise  Fruit.  The  dried  ripe  fruit  of 
Pimpinella  anisum  (Nat.  Ord.  Umbelliferce). 

Characters.— Anise  fruits  are  about  |in.  in  length,  oval- 
oblong,  greyish-brown  in  colour,  and  the  whole  surface  is 
covered  with  short  hairs.  The  two  mericarps  are  united  and 
attached  to  a  common  stalk;  each  is  traversed  by  five  pale 
slender  ridges,  and  its  transverse  section  exhibits  about  fifteen 
vittfe.     Odour  agreeable,  aromatic.    Taste  sweetish,  spicy. 

Composition.— The  chief  constituent  is  the  official  volatile 
oil  [see  p.  519). 

Preparation. 

Aqua  Anisi.—  1  in  10. 
Dose,  1  to  2  fl.  oz.  or  more. 
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Oleum  Amisi.— The  volatile  oil,  distilled  from  the 
anise  fruit  (see  p.  518),  or  from  the  star-anise  fruit  (Ilhcium 
venim),  Nat.  Ord.  Magnoliacccc. 

Characters.— Colourless  or  very  pale  yellow,  with  tne 
odour  of  the  fruit,  and  an  aromatic,  sweetish  taste.  Sp.  gr. 
0-975  to  0-99. 

Composition  The  chief  constituents  are— (1)  Anetnol, 

85  per  cent.,  C,0H,,O.  (2)  Anisic  aldehyde.  (3)  Methyl- 
chavicol. 

Dose,  §  to  3  m. 

Preparation. 

Spiritus  Anisi.— Oil  of  anise,  1;  alcohol  (90 
per  cent.),  9. 

Dose,  5  to  20  m. 

This  contains  half  the  amount  of  oil  of  anise  in 
the  Essence  of  Anise,  B.  P.  1885. 
Oil  of  anise  is  contained  in  Tinctura  Camphorre  Composita, 
and  Tinctura  Opii  Ammoniata. 


Action  and  Therapeutics. 

The  action  of  oil  of  anise  is  the  same  as  that  of 
aromatic  oils  generally.  It  is  specially  used  to  get 
rid  of  flatulence  in  children,  and,  on  account  of  its 
slightly  expectorant  action,  as  a  basis  of  cough 
mixtures. 

CORIAI\I>ER  FRUIT. 

Coriantli'o  Fructus. — The  dried  ripe  fruit  of  Cori- 
anclrum  sativum  (Nat.  Ord.  Umbellifcra) .  Britain. 

Characters. — Nearly  globular,  i-in.  in  diameter,  and  con- 
sisting of  two  closely  united  hemispherical  mericarps,  crowned 
by  the  calyx  teeth  and  stylopod,  brownish  yellow,  hard, 
faintly  ribbed  with  both  primary  and  secondary  ridges.  The 
mericarps  each  enclose  a  lenticular  cavity,  and  each  is 
furnished  on  its  commissural  surface  with  two  brown  vittae. 
Taste  agreeable,  mild,  aromatic.  Odour  pleasant  when 
bruised. 

Composition. —  The  chief  constituent  is  the  official  volatile 
oil  (see  p.  520). 

Coriander  fruit  is  contained  in  Confectio  Sennre,  Syrupus 
Rhei,  Tinctura  lthei  Composita,  Tinctura  Sennre  Composita. 
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Oleum  Coiiandii.— A  volatile  oil  distilled  from 
the  fruit. 

Characters.— Colourless  or  pale  yellow,  with  the  odour 
and  taste  of  the  fruit.    Sp.  gr.  0'87  to  0-88. 

Composition.— The  chief  constituents  are— (1)  Coriandrol, 
isomeric  with  linalool  (see  p.  516).  (2)  Pinene,  the  chief 
terpene  of  oil  of  turpentine,  5  per  cent. 

Dose,  |  to  3  m. 

Oil  of  coriander  is  contained  in  Syrupus  Senna?. 

Action  and  Therapeutics. 

Oil  of  coriander  has  tlie  same  action  as  other 
volatile  oils.  It  is  chiefly  used  as  a  stomachic  and 
carminative,  and  to  disguise  the  taste  of  rhubarb  and 
senna. 

f i.  fruit. 

Fa'iliCllli  FructllS.  — The  dried  fruit  of  cultivated 
plants  of  Fceniculiim  capillaceum  (Nat.  Ord.  Umbellifenr) . 
JVTtijltci. 

Characters. — |  to  §  in.  long,  ovoid-oblong,  curved, 
smooth,  greenish  brown  or  brown,  capped  by  a  conspicuous 
stylopod  and  two  styles.  Odour  aromatic.  Taste  aromatic, 
sweet.  Fruit  readily  separated  into  its  two  mericarps,  each 
of  which  has  five  prominent  primary  ridges,  and  exhibits  in 
transverse  section  six  large  vitta;.  Resembling  fennel. — 
Conium  fruit  (fennel  is  larger  and  has  prominent  vitta?), 
caraway,  and  anise  fruits. 

Composition. — The  chief  constituent  is  a  volatile  oil  pro- 
bably identical  with  oil  of  anise. 

Preparation. 

Aqua  Fceniculi. — 1  in  10. 
Dose,  1  to  2  fl.  oz. 

Fennel  fruit  is  contained  in  Pulvis  Glycyrrhizre  Com- 
positus. 

Action  and  Therapeutics. 

The  same  as  those  of  oil  of  anise  or  of  coriander 
fruit. 
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CABAfl'AF  FRUIT. 

Cariii  Fructus. — Caraway  Fruit.  The  dried  fruit 
of  Carum  carvi  (Nat.  Ord.  UmbelUferm).  England  and 
Germany. 

Characters. — The  fruit  is  usually  separated  into  its  two 
mericarps,  each  about  \  to  ^  in.  long,  slightly  curved,  tapering 
at  each  end,  brown,  with  five  pale  longitudinal  ridges  ;  the 
transverse  section  of  each  rnericarp  exhibits  six  vittae.  Odour 
agreeable,  aromatic.  Taste  pleasant,  sweetish,  spicy.  Re- 
sembling caraivay. — Conium  and  fennel.  Known  by  the 
small  ridges  and  the  spicy  taste  of  caraway. 

Composition.  —  The  chief  constituent  is  the  volatile 
oil  (q.v.). 

Preparation. 

Aqua  Carui. — 1  in  10. 
Dose,  1  to  2  fl.  oz. 

Caraway  fruit  is  contained  in  Pulvis  Opii  Compositus, 
Confectio  Piperis,  Tinctura  Cardamomi  Composita,  Tinctura 
Senme  Composita. 

Oleum  Carui. -The  oil  distilled  from  caraway  fruit. 

Characters.— Pale  yellow,  with  odour  and  taste  like  the 
fruit.  Sp.  gr.  0-91  to  0-92. 

Composition.— The  chief  constituents  are— (1)  Cymene, 
CH3C6H,-CH(CH.,), ;  also  found  in  eucalyptus  oil.  (2)  Car- 
vone,  CI5HLM  ;  this  is  the  essential  constituent.  (3)  Dextro- 
rotatory carvone  or  carvol,  C1(JHl40,  isomeric  with  thymol 
(see  p.  600);  also  found  in  oil  of  spearmint  (p.  518). 
(4)  Limonene,  a  terpene,  C,„H]0;  also  found  in  oil  of  lemon 
(see  p.  603). 

Dose,  i  to  3  m. 

Oil  of  caraway  is  contained  in  Pilula  Aloes  Barbadensis. 

Action  and  Theeapeutics. 
The  action  and  uses  of  oleum  carui  are  the  same  as 
those  of  other  aromatic  volatile  oils.    It  is  employed 
as  a  carminative,  stomachic,  and  flavouring  agent. 

I>ILI,  FRUIT. 
Aliethi  Fru.ctUS.-The  dried  ripe  fruit  of  Peuceda- 
mm  gravenlcns  (Nat.  Ord.  Umbellifera).  Middle  and  Southern 
Europe. 
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Chaeactees.—  Broadly  oval,  £  in.  long,  brown,  flat,  with  a 
pale,  broad,  membranous  border.  Mericarps  distinct,  each 
shows  six  vittre.  Odour  and  taste  agreeable  and  aromatic. 
Resembling  dill. —  Conium,  anise,  fennel,  caraway  ;  but  dill  is 
winged. 

Composition. — The  chief  constituent  is  the  official  volatile 
oil  {q.v.). 

Preparation. 

Aqua  Anethi.— 1  in  10. 
Dose,  1  to  2  fl.  oz. 

Oleum  Anctlii. — The  oil  distilled  from  the  dill  fruit. 

Chaeactees. — Pale  yellow.  Odour  pungent.  Taste  hot 
and  sweetish.    Sp.  gr.  0-905  to  0-920. 

Composition. — The  chief  constituents  are  almost  identical 
with  those  of  caraway  oil  (see  p.  521). 

Dose,  |  to  3  m. 

Action  and  Therapeutics. 

The  same  as  those  of  anise  and  caraway.  Dill 
water  is  a  common  carminative  for  children,  and  it 
covers  very  well  the  taste  of  sodium  salts. 

ELDER  FLOWERS. 

Sanibuci  Flores.— Elder  Flowers.  The  fresh 
flowers  of  Sambucus  nigra  separated  from  the  stalks  (Nat.  Ord. 
Caprifoliacctx).  Britain. 

Chaeactees.— In  corymbose  cymes,  5  to  7  in.  across. 
Flowers  small ;  calyx  superior,  five-toothed  ;  corolla  flat,  rotate, 
five-sected,  creamy  white,  with  five  stamens  inserted  in  the 
tube.    Odour  fragrant,  somewhat  sickly.    Taste  bitter. 

Composition.— The  chief  constituents  are— (1)  A  resin. 
(2)  Valerianic  acid.    (3)  A  minute  amount  of  a  volatile  oil. 

Preparation. 

Aqua  Sanibuci. — 1  in  1. 
Dose,  1  to  2  fl.  oz. 


Action  and  Therapeutics. 
Elder  flowers  are  used  to  flavour  medicines. 
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CHAMOMILE. 

Aiitlicmidis  Flores.— Chamomile  Flowers.  The 
dried  expanded  flower  heads  of  Anthemis  nobilis  (Nat.  Ord. 
Composita).    Collected  from  cultivated  plants. 

Characters. — About  J  to  f  in.  in  diameter,  hemispherical, 
white  or  nearly  white.  Involucre  composed  of  several  rows 
of  oblong  bracts  with  membranous  margins.  Eeceptacle 
solid,  covered  with  bracts.  Florets  ligulate  and  white.  Odour 
aromatic.    Taste  bitter. 

Composition. — The  chief  constituent  is  the  official  vola- 
tile oil. 

Oleum  Aiitlicmidis. — The  official  volatile  oil  dis- 
tilled from  chamomile  flowers. 

Characters.  —Pale  blue  or  greenish  blue,  becoming  yellow- 
ish brown.  Odour  and  taste  like  chamomile.  Sp.  gr.  0'905 
to  0-915. 

Composition. — The  chief  constituents  are  — (1)  A  terpene, 
C10H16.  (2)  Angelic  and  tiglic  esters  of  isobutyl,  amyl,  and 
hexyl  alcohols.    (3)  A  bitter  principle. 

Dose,  |  to  3  m. 

Preparation. 
Extractum  Anthemidis. — Chamomile  flowers, 
1  lb. ;  oil  of  chamomile,  15  in. ;  water,  1  gallon. 
Dose,  2  to  8  gr. 

Action  and  Therapeutics. 
A  poultice  made  with  chamomile  flowers  is  a 
popular  domestic  remedy.  All  its  virtues  are  due 
to  its  warmth.  Internally,  like  other  volatile  oils, 
oil  of  chamomile  is  a  stomachic  and  carminative. 
An  infusion  is  in  large  doses  a  simple  emetic. 

ROSE  PETALS. 

Rosa;  Gallica;  Fetala.— Ked  Rose  Petals.  The 
fresh  and  dried  unexpanded  petals  of  Rosa  gallica  (Nat.  Ord. 
Rosacea;).    From  cultivated  plants.  Britain. 

Characters. — Little  cone-shaped  masses  or  separate 
petals;  purplish  red,  velvety.  Odour  fragrant,  roseate.  Taste 
bitterish,  feebly  acid,  and  astringent. 

Composition.— The  chief  constituents  are— (1)  Oleum 
Roscb,  a  volatile  oil  present  in  minute  quantities  (see  p.  524). 
(2)  Tannic  and  gallic  acids. 
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Preparations. 

1.  Confectio  Rosse  Gallicse. — Fresh  petals,  1  ; 
sugar,  3. 

Dose,  30  to  60  gr. 

2.  Infusum  Rosse  Acidum. — Dried  petals,  1 ; 
dilute  sulphuric  acid,  ^ ;  boiling  water,  40.  The  sul- 
phuric acid  makes  it  a  darker  red  than  it  would  other- 
wise be. 

Dose,  §  to  1  fl.  oz. 

3.  Syrupus  Rosse. — Dried  petals,  1 ;  sugar,  15  ; 
boiling  water,  10. 

Dose,  J  to  1  fl.  dr. 

OIL,  OF  ROSE. 
Oleum  ftosre.    Synonym. — Otto  of  Eose.    The  oil 
distilled  from  the  fresh  flowers  of  Rosa  damascena  (Nat.  Ord. 
Rosacea:). 

Chaeactebs  and  Tests. — At  low  temperatures  a  pale 
yellow  crystalline  semi-solid,  melting  between  67°  and  72°  F. 
to  a  pale  yellow  oil  with  a  strong  rose  odour  and  taste.  Sp. 
gr.  0-856  to  0-860. 

Composition. — The  chief  ingredient  is  geraniol  or  rho- 
dinol,  a  fragrant  liquid.  It  is  an  alcohol  and  is  related  to 
linalool,  which  occurs  in  oil  of  lavender  (p.  516). 

Preparations. 

1.  Aqua  Rosse. — Eose  water.  The  rose  water  of 
commerce,  which  is  a  saturated  solution  of  oleum 
rosffi,  diluted  immediately  before  use  with  twice  its 
volume  of  distilled  water. 

Dose,  1  to  2  fl.  oz. 

2.  Unguentum  Aquse  Rosse. — Eose  water,  un- 
diluted, 7  fl.  oz. ;  white  beeswax,  1§  oz. ;  spermaceti, 
]i  oz. ;  almond  oil,  9  fl.  oz. ;  oil  of  rose,  8  m..  Synonym. 
— Cold  Cream. 

Rose  water  is  cemtained  in  Mistura  Ferri  Composita 
and  certain  lozenges. 

Action  and  Theeapeutics. 
The  preparations  of  rose  are  pleasant  vehicles, 
the  confection  for  pills,  the  infusion,  which  is  mildly 
astringent,  for  mixtures,  the  aqua  for  lotions,  and  the 
ointment  for  ointments.  The  syrup  and  the  acid 
infusion  are  agreeable  colouring  agents. 
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Class  III.  of  Volatile  Oils. 

Those  used  chiefly  for  their  actions  on  the  heart  and  central 
nervous  system. 

VALERIAN. 

Valerianae  Rhizoma.— "Valerian  Rhizome.  The 
erect  dried  rhizome  and  roots  of  Valeriana  officinalis  (Nat. 
Ord.  Valerianees).    Collected  in  the  autumn. 

Characters.— Short,  erect  rhizome,  entire  or  sliced. 
Externally  dark  yellowish  brown,  giving  off  many  slender, 
brittle,  shrivelled  rootlets,  3  to  4  in.  long.  Internally  whitish. 
Odour  developed  in  drying,  strong,  peculiar,  disagreeable. 
Taste  unpleasant,  camphoraceous,  bitter.  Resembling 
valerian. — Serpentary,  arnica,  green  hellebore  ;  but  valerian 
is  known  by  its  odour. 

Composition. — The  chief  constituents  are — (1)  A.volatilc 
oil  containing  valerianic,  formic,  and  acetic  acids  united  with 
pinene,  a  terpene  (seep.  488),  andborneol  {see  p.  597).  If  the 
oil  is  kept  it  decomposes  slightly  and  valerianic  acid,  HC5HB0.,, 
is  set  free.  This  exists  in  many  plants,  and  in  cod-liver  oil. 
The  amount  of  it  in  valerian  increases  by  keeping.  It  can  be 
derived  from  amylic  alcohol,  C5H„OH  (valeryl  aldehyde).  It 
is  colourless,  oily,  with  the  odour  of  valerian,  and  strongly 
acid,  with  a  burning  taste.  Solubility. — 1  in  30  of  water  ; 
easily  in  alcohol  and  ether. 

Preparation. 

Tinctura  Valerianae  Ammoniata. — Powdered 
valerian,  4  oz. ;  oil  of  nutmeg,  30  in. ;  oil  of  lemon,  20  in. ; 
solution  of  ammonia,  2  fl.  oz. ;  alcohol  (60  per  cent.), 
18  fl.  oz.  Macerate. 

Dose,  i  to  1  fl.  dr. 

Zinci  Valerianas.  —  Zinc  Valerianate  or  Zinc 
Isovalerianate.  Zn(C5H!)0L,)2. 

Source. — Mix  hot  solutions  of  zinc  sulphate  and  sodium 
isovalerianate,  evaporate  and  zinc  valerianate  crystallizes  out, 
or  it  may  be  made  by  saturating  isovalerianic  acid  with  zinc 
carbonate. 

Characters. — Pearly  scales  with  a  feeble  odour  of  so- 
dium valerianate  and  a  metallic  taste.  Solubility. — 1  in  120 
of  water. 

Incompatibles. — All    acids,  soluble    carbonates,  most 
metallic  salts,  vegetable  astringents. 
Dose,  1  to  3  gr. 
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Action. 

Neither  valerianic  acid  nor  zinc  valerianate  is 
known  to  have  any  action. 

Valerian  itself  acts  in  virtue  of  its  volatile  oil, 
which  has  the  same  properties  as  other  volatile  oils. 
Valerian  is  therefore  an  irritant  when  applied  exter- 
nally ;  internally  it  stimulates  the  mouth,  stomach, 
and  intestines  ;  consequently  it  increases  the  appetite 
and  the  vascularity,  the  secretion,  and  the  peristaltic 
action  of  the  stomach  and  intestines  ;  and  in  its 
excretion,  which  takes  place  chiefly  through  the 
bronchial  mucous  membrane,  kidneys,  and  genito- 
urinary mucous  membrane,  it  excites  the  flow  of 
fluids  -excreted  through  these  parts.  Acting  reflexly 
from  the  stomach,  it  stimulates  the  circulation  rather 
more  powerfully  than  most  volatile  oils. 

Therapeutics. 
Preparations  of  valerian,  or  still  better  the  oil 
(2  to  5  u\)  suspended  in  mucilage  with  cinnamon 
water,  are  often  given  as  carminatives  in  cases  of 
flatulence,  and  as  reflex  stimulants  in  fainting,  pal- 
pitation, &c.  Valerian  and  valerianates  sometimes 
relieve  neuralgia ;  they  are  often  prescribed  for  hysteria 
and  other  neurotic  conditions,  and  sometimes  with 
benefit. 

ASAFETIDA. 

Asafetida. — A  gum-resin  obtained  by  incision  into 
the  root  of  Ferula  fetida,  and  probably  other  species  (Nat. 
Ord.  Umbelliferce).   Afghanistan  and  the  Punjaub. 

Chabacteks.— Usually  in  irregular  masses,  composed  of 
dull  yellow  tears  agglutinated  together  by  darker  coloured, 
softer  material.  When  broken  or  cut,  the  exposed  surface  has 
an  amygdaloid  appearance ;  the  fractured  surface  is  opaque, 
milk-white  at  first,  but  becomes  first  purplish  pink  and  finally 
dull  yellowish  brown.  Odour  strong,  alliaceous,  persistent. 
Taste  bitter,  acrid,  alliaceous.  Asafetida  forms  a  white  emul- 
sion with  water.  The  fractured  surface  of  a  tear,  on  being 
touched  with  nitric  acid,  becomes  a  fine  green.  Resembling 
asafetida.  —  Galbanum,  ammoniacum,  and  benzoin,  distiii- 
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guished  by  their  peculiar  odours,  which  differ  markedly  from 
that  of  asafetida. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil,  5  per  cent.,  containing  essential  oil  of  garlic,  persulphide 
of  allyl,  (C3H5),S.  This  gives  asafetida  its  very  unpleasant 
odour.    (2)  BaVsorin  resin,  65  per  cent.  (3)  Gum,  25  per  cent. 

Impurities. — Earthy  matter. 

Dose,  5  to  15  gr. 

Preparations. 

1.  Pilula  Aloes  et  Asafetidse. — Asafetida, 
Socotrine  aloes,  hard  soap,  and  confection  of  roses, 
equal  parts. 

Dose,  4  to  8  gr. 

2.  Spiritus  Ammonise  Petidus  Asafetida, 

;  strong  solution  of  ammonia,  2  ;  alcohol  (90  per 

cent.),  18. 

Dose,  20  to  40  m.  for  repeated,  60  to  90  m. 
for  single  administration. 

3.  Tinctura  Asafetida). — Asafetida,  4  ;  alcohol 
(70  per  cent.),  20.  Macerate. 

Dose,  5  to  1  fl.  dr.    The  resin  precipitates  on 
the  addition  of  water,  but  may  be  re-dissolved  in  am- 
monia or  suspended  in  mucilage. 
Asafetida  is  contained  in  Pilula  Galbani  Composita. 

Action. 

Both  internally  and  externally,  asafetida,  in 
virtue  of  its  volatile  oil,  acts  like  volatile  oils  gene- 
rally. Its  action  as  a  stimulant  to  the  intestinal 
muscle  is  especially  well  marked,  hence  it  is  com- 
bined with  aloes  in  Pilula  Aloes  et  Asafetidas ;  and 
the  enema  of  it  will  relieve  flatus.  Owing  to  its 
containing  oil  of  garlic  it  is  extremely  nasty,  and 
therefore  it  is  not,  like  many  volatile  oils,  available  as 
a  condiment.  Its  taste  is  credited  with  some  mental 
effect  in  cases  of  hysteria. 

Therapeutics. 
Asafetida  is  not  used  externally.     Internally  it 
is  prescribed  to  aid  the  action  of  other  purgatives,  and 
also  to  stimulate  the  muscular  coat  to  expel  flatus. 
It  may  be  given  by  the  mouth  or  as  an  enema 
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(30  gr.  rubbed  up  with  water  4  fl.  oz.).  Partly  on 
account  of  its  reflex  stimulating  effect,  but  also  on 
account  of  its  very  nasty  taste,  it  is  used  to  control 
hysterical,  emotional,  and  other  mental  disturbances, 
but  it  often  fails.  For  this  purpose  it  may  be 
combined  with  valerian.  Cases  of  malingering  may 
sometimes  be  cured  by  making  the  patient  take,  three 
times  a  day,  an  effervescing  draught  containing  a 
few  minims  of  each  of  the  tinctures  of  valerian  and 
asafetida,  with  some  mucilage  to  suspend  the 
precipitated  resin.  The  effervescence  makes  the 
nasty  taste  of  these  medicines  "repeat  "  in  the  mouth 
for  some  time  after  taking  them.  Hysteria  may  be 
benefited  in  the  same  way.  Asafetida  oil  would  in 
the  course  of  its  excretion  disinfect  the  urine  and 
the  expectoration,  but  its  smell  forbids  its  use  for 
these  purposes. 

GALBAJ\irJTI. 

Oallmiium. — A  gum  resin  obtained  from  Ferula 
galbaniflua  (Nat.  Ord.  Umbellifcrce) ,  and  probably  other 
species.    Persia  and  the  Levant. 

Characters.— Tears  or  masses  of  agglutinated  tears. 
Tears  roundish,  about  the  size  of  a  pea,  yellowish  brown  or 
yellowish  orange.  Translucent,  rough  and  dirty.  Hard  and 
brittle  in  the  cold,  softening  with  heat  and  becoming  sticky. 
Masses  contain  pieces  of  root  and  stem.  They  are  hard,  com- 
pact yellowish  brown  or  green.  Odour  peculiar,  aromatic. 
Taste  bitter,  unpleasant.  Resembling  galbanum.—Ammonm- 
cum,  asafetida,  benzoin ;  known  by  their  different  odours 

Composition.— The  chief  constituents  are— (1)  Volatile 
oil,  6  to  9  per  cent.,  consisting  chiefly  of  a  terpene,  C,0H, 
(2)  A  sulphurous  resin,  60  to  67  per  cent.    (3)  Gum,  19  to  22 
per  cent.    (4)  Umbelliferone. 

Dose,  5  to  15  gr. 

Preparation. 

Pilula  Galbani  Composita.  Synonym.— Com- 
pound Pill  of  Asafetida.  Galbanum,  2  ;  asafetida,  2  ; 
myrrh,  2  ;  syrup  of  glucose,  1. 

Dose,  4  to  8  gr. 

This  pill  is  almost  the  same  as  Pilula  Asafetidte 
Composita,  B.  P.  1885. 
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Action  and  Therapeutics. 
Galbanum.  acts  like  other  substances  containing 
volatile  oils  ;  it  is  always  combined  with  ammonia  - 
cum  or  asafetida.  It  has  been  used  externally  as  a 
plaster  for  its  irritant  effect,  to  aid  the  absorption  of 
old  inflammatory  products,  and  internally  it  is  given 
with  asafetida  as  a  carminative. 

AMMONIACUM. 

Aiiimoiiiacuin. — A  gum-resin  exuding  from  the 
flowering  and  fruiting  stem  of  Dorema  ammoniacum  and 
probably  other  species  (Nat.  Ord.  Umbelliferce).  Persia  and 
the  Punjaub. 

Characters.— Small  roundish  tears,  or  masses  of  agglu- 
tinated tears  ;  pale  brown  externally,  darkening  on  keeping 
milky  white  and  opaque  internally.  Hard  and  brittle  when 
cold,  with  a  dull  waxy  fracture,  but  softening  with  heat 
Odour  faint,  peculiar,  non-alliaceous.  Taste  bitter  acrid' 
Forms  a  nearly  white  emulsion  with  water.  Resembling  am 
momacum.— Asafetida,  galbanum,  benzoin,  known  by  odour 

Composition.— The  chief  ingredients  are— (1)  Volatili 

Dose!5  to  15Rr     70       C6nt'  (3)  Gum'  *°  per  cent 

Preparations. 

1.  Emplastrum  Ammoniaci  cum  Hvdrar 

^ro  -Aminoniaoum,  656  ;  mercury,  164  ;  olive  oil 
7  ;  sublimed  sulphur,  1.  ' 

2.  Mistura  Ammoniaci.— Ammoniacum  1 
added  gradually  during  trituration  to  30  of  water  and 
2  of  syrup  of  tolu     It  forms  a  milk-like  emulsion. 

Dose,  |  to  1  fl.  oz. 

Ammoniacum  is  contained  in  Pilula  iDepniMmn*,™ 
Scilla,  and  Pilula  Scilke  Composita.  'P^euanh*  cum 

Action  and  Therapeutics. 
The  actions  of  ammoniacum  are  precisely  th* 
same  as  those  of  volatile  oils  generally1  Tf/  ™ 
ployed  externally  to  aid,  by  its  mildly  Jig 

duS  S'  ™i  abSt01'Pt T  °f  ChTOnic  i^ann^to  y  mo- 
ducts,  and  internally  m   chronic  bronchitis  with 
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offensive  expectoration  for  the  sake  of  tlie  remote 
disinfectant  expectorant  effect  that  it  has  in  the 
course  of  its  excretion  through  the  bronchial  mucous 
membrane. 

MYRRH. 

MyiTlia. — A  gum-resin  obtained  from  the  stem  of 
Balsamodendron  Myrrha  and  probably  other  species  (Nat. 
Ord.  Burseracece).    Collected  in  Arabia  and  Somaliland. 

Chaiuctebs.—  Roundish  or  irregularly  formed  tears  or 
masses  of  agglutinated  tears,  varying  very  much  in  size.  Ex- 
ternally reddish  brown  or  reddish  yellow  ;  dry,  covered  with  a 
fine  powder ;  brittle.  The  fractured  surface  is  irregular,  brown, 
somewhat  translucent,  and  oily.  Odour  agreeable,  aromatic. 
Taste  aromatic,  acrid,  bitter.  Insoluble  in  water  ;  when  rubbed 
up  with  it,  forms  an  emulsion. 

Composition.— The  chief  constituents  are— (1)  Myrrhin, 
a  resin,  23  per  cent.  (2)  Myrrhol,  Cu,HnO,  a  volatile  oil, 
2  per  cent.    (3)  Gum,  60  per  cent.    (4)  A  bitter  principle. 

Impurities.— Many  varieties  of  gum  and  gum-resins. 

Dose,  10  to  30  gr. 

Preparations. 

1.  Tinctura  Myrrhse.— Myrrh,  1 ;  alcohol  (90 
per  cent.),  5.  Macerate. 

Dose,  \  to  1  fl.  dr. 

2.  Pilula  Aloes  et  OTyrrlise.— 1  in  4i  (see  Aloe 
Socotrina,  p.  471). 

Myrrh  is  contained  in  Decocturn  Aloes  Compositum, 
Mistura  Ferri  Coraposita,  Pilula  Galbani  Composita,  and 
Pilula  Rhei  Composita. 

Action. 

External.— Both  externally  and  internally  myrrh 
has  the  same  actions  as  other  substances  containing 
a  volatile  oil.  It  is  a  mild  disinfectant,  and  a  stimu- 
lant to  sores  and  ulcers.  . 

Internal.— It  has  the  same  effects  m  the  mouth. 
It  is  a  stomachic  carminative,  exciting  the  appetite 
the  flow  of  gastric  juice,  and  the  _  vascularity  and 
peristalsis  of  the  stomach   and  intestines.  lne 
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number  of  leucocytes  in  the  blood  is  said  to  be 
increased  by  the  administration  of  myrrh.  It  is 
excreted  by  mucous  membranes,  especially  the 
genito- urinary  and  the  bronchial,  and  it  stimulates 
and  disinfects  their  secretions  in  its  passage  through 
them.  Thus  it  becomes  an  expectorant,  a  uterine 
stimulant,  and  an  emmenagogue. 

Therapeutics. 

External. — Occasionally  myrrh  has  been  em- 
ployed as  a  stimulant  to  sores  and  ulcers. 

Internal.— It  is,  in  the  form  of  |  fl.  dr.  of  the  tinc- 
ture diffused  through  1  fl.  oz.  of  water,  used  as  a  mouth 
wash  and  gargle  for  sore  spongy  gums,  relaxed  throat, 
and  other  similar  conditions,  for  which  it  is  often 
combined  with  borax,  as  in  the  following  formula  : 
—Myrrh,  1 ;  eau  de  Cologne,  16  ;  borax,  1  ;  water,  3  ; 
syrup,  3.  It  is  frequently  given  with  purgatives  for 
the  sake  of  its  carminative  and  stomachic  properties. 
It  is  also  commonly  combined  with  iron  when  this 
drug  is  given  for  antemia,  but  the  reason  for  this  is 
not  clear.  It  is  prescribed  for  amenorrhcea,  and  has 
been  given  for  cystitis,  and  as  a  disinfectant  expec- 
torant for  chronic  bronchitis. 

Class  IV.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  bronchial  mucous 
membrane. 

TEBEBE1ME. 

Torebeimui.— Terebene.  A  mixture  of  dipentene  and 
other  hydrocarbons. 

Source.— Produced  by  agitating  oil  of  turpentine  with 
successive  portions  of  sulphuric  acid  until  it  no  longer  rotates 
the  plane  of  a  ray  of  polarized  light,  and  then  distilling  in  a 
current  of  steam.  ° 

Characters.- Colourless  liquid,  with  a  pleasant  pine- 
wood  odour.  It  does  not  mix  with  water,  but  can  easily  be 
emulsified  with  tragacanth,  or  it  may  be  taken  on  sugar 
or  in  capsules.    Sp.  gr.  0-862  to  (KSGG. 

Dose,  5  to  15  m. 
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Action  and  Therapeutics. 
Terebene  is  an  excellent  stimulating  disinfectant 
expectorant  for  chronic  bronchitis.  It  may  be  used 
as  an  inhalation  thus  :  Terebene,  40  vn_ ;  light  car- 
bonate of  magnesium,  20  gr.  ;  distilled  water,  1  fl.  oz. 
Use  a  fluid  drachm  of  this  mixture  in  a  pint  of  water 
at  140°  P.  in  an  apparatus  so  arranged  that  air  can 
be  drawn  through  it  and  inhaled.  It  may  be  given 
as  an  expectorant  either  in  capsules,  lozenges,  or 
suspended  in  a  mixture ;  many  patients  find  five 
drops  a  few  times  a  day  on  sugar  quite  sufficient  to 
cure  a  slight  winter  cough.  Terpinum  hydratum 
commonly  called  Terpine,  a  white  solid,  may  be  given 
in  doses  of  2  to  5  grains  in  a  cachet,  or  suspended 
as  an  expectorant.  It  is  made  into  an  elixir  with 
heroin  (see  p.  354). 

BALSAM  OF  PERU. 

JBiilsaiiiiim  Peraviannm. — A  balsam  exuded 
from  the  trunk  of  Myroxylon  percirce  (Nat.  Ord.  Lcgu- 
minosat),  after  the  bark  has  been  beaten  and  scorched.  From 
Salvador  in  Central  America. 

Characters. — A  liquid  about  as  viscid  as  treacle,  nearly 
black  in  bulk  ;  in  thin  layers  orange  or  reddish  brown,  and 
transparent.  Odour  balsamic.  Taste  disagreeable,  burning. 
Solubility.— Insoluble  in  water,  easily  in  chloroform,  and  in 
1  of  alcohol  (90  per  cent.),  but  on  the  addition  of  more  alcohol 
the  mixture  becomes  turbid. 

Composition.— The  chief  constituents  are— (1)  A  volatile 
oil.  This  is  present  in  large  quantities  ;  it  consists  of  cinnamin 
(cinnamate  of  benzyl),  styracin  (cinnamate  of  cinnamyl), 
CjHICOOC.1H.„  peruvin  (benzyl  alcohol),  styrone  (cinnamic 
alcohol),  and  benzoate  of  benzyl.  (2)  Cinnamic  acid, 
CeH,-CH-CH-COOH(see  p.  534).  (3)  Benzoic  acid  (see  p.  604). 
(4)  Resins. 

Dose,  5  to  15  m.  or  more,  made  into  an  emulsion  with 
mucilage  or  yolk  of  egg. 

Action  and  Therapeutics. 

External— Like  most  substances  containing  a 
volatile  oil,  balsam  of  Peru  is  a  disinfectant,  and 
also  a  stimulant  when  rubbed  into  the  skin  or  applied 
to  raw  surfaces.    Formerly  it  was  much  used  for 
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these  purposes,  chiefly  as  an  application  to  indolent 
sores  and  chronic  eczema.  A  mixture  of  balsam  of 
Peru  1  part,  lard  7  parts,  is  very  useful  for  sore 
nipples  and  cracked  lips,  but  now  it  is  not  often 
employed  externally  except  as  an  antiparasitic  for 
pediculi,  scabies,  and  ringworm.  For  scabies  it 
should  be  applied  in  the  way  already  described  for 
sulphur  ointment ;  it  is  a  more  agreeable  preparation. 

Internal. — Like  most  volatile  oils  balsam  of  Peru 
is  carminative  and  stomachic,  and  after  absorption 
is  excreted  by,  and  stimulates  and  disinfects  the 
mucous  membranes.  For  this  reason  it  is  used  as 
an  expectorant  in  chronic  bronchitis.  It  is  also 
excreted  by  the  skin  and  the  kidneys. 

BALSAM  OF  TOLU. 

Balsanmm  Tolutamun. — A  balsam  which  on 
incision  exudes  from  the  trunk  of  Myroxylon  tohiifera  (Nat. 
Orel.  Leguminosce).    New  Granada. 

Characters. — A  reddish-yellow,  soft,  tenacious  solid, 
becoming  hard  by  keeping  and  brittle  in  the  cold.  A  lens 
shows  microscopic  crystals  of  cinnamic  acid.  Very  fragrant 
odour.  Taste  aromatic.  Solubility. — Easily  in  alcohol  (90 
per  cent.),  not  in  water. 

Composition.— The  chief  constituents  are— (1)  Toluene, 
C,0H,B.  (2)  Benzoic  acid  (see  p.  604).  (3)  Cinnamic  acid 
(see  p.  534).  (4)  Tolu-resinotannol.  (5)  Benzyl  benzoate. 
(6)  Benzyl  cinnamate.    (7)  Vanillin. 

Dose,  5  to  15  gr.  as  an  emulsion  with  mucilage  or 
yolk  of  egg. 

Preparations. 

1.  Syrupus  Tolutamis.  —Balsam  of  Tolu,  li 
oz. ;  sugar,  2  lbs. ;  water  to  make  3  lbs.  (contains  very 
little  balsam  of  tolu,  as  that  is  almost  insoluble  in  svrun^ 

Dose,  a  to  1  fl.  dr.  J  U' 

2.  Tinctura  Tolutana.— Balsam  of  Tolu  1  • 
alcohol  (90  per  cent.),  10.  Macerate. 

Dose,  £  to  1  fl.  dr.  The  balsam  of  tolu  is  pre- 
cipitated by  adding  water,  therefore  it  should  be  sus- 
pended with  mucilage. 

_  Balsam  of  Tolu  is  contained  in  Tinctura  Benzoini  Com 
posita. 
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Tincture  of  Tolu  is  contained  in  Trochisci  Acidi  Carbolici, 
Morphines,  and  Morphines  et  Ipecacuanha;. 

Syrup  of  Tolu  is  contained  in  Mistura  Ammoniaci. 

Action  and  Therapeutics. 
Although  it  has  an  action  in  all  respects  similar 
to  that  of  balsam  of  Peru,  it  is  only  used  as  an  ex- 
pectorant in  cough  mixtures. 

STORAX. 

Styrax  Prseparatlis. — Prepared  Storax.  A  puri- 
fied balsam  obtained  from  the  trunk  of  Liquidambar  orientalis 
(Nat.  Ord.  Hamamclacece).    Asia  Minor. 

Chabactebs.— A  brownish-yellow,  semi-transparent,  semi- 
fluid balsam.    Odour  strong,  agreeable.    Taste  balsamic. 

Composition. — The  chief  constituents  are— (1)  Styrene, 
C^H./CH-CHj,  a  derivative  of  cinnamic  acid.  (2)  Cinnamic 
acid'  CuH;;CH-CH-COOH,  colourless,  odourless,  crystalline, 
can  be  oxidized  to  benzoic  acid,  is  also  found  in  balsams  of 
Tolu  and  Peru.  (3)  Styracin,  which  is  cinnamate  of  cinnamyl 
CuH,COOC,,H„.    (4)  Two  resins. 

Dose,  5  to  20  gr. 

Storax  is  contained  in  Tinctura  Benzoini  Composita. 
Action  and  Therapeutics. 

Storax  has  just  the  same  action  as  balsams  of 
Tolu  and  Peru  and  benzoin,  and  may  be  employed 
for  the  same  purposes.  It  is  not  often  given  inter- 
nally except  in  the  compound  tincture  of  benzoin. 
Mixed  with  an  equal  part  of  olive  oil  it  may  be  used 
to  kill  the  Sarcoptes  hominis  and  pediculi. 

Cinnamic  acid  greatly  increases  the  leucocytes  in 
the  blood  and  the  uric  acid  in  the  urine.  Sodium 
cinnamate  dissolved  either  in  water  or  glycerin  has 
been  given  subcutaneously  or  intravenously  to 
stimulate  leucocytosis  in  cases  of  tuberculous  disease, 
and  coumaric  acid  (a  derivative  of  cinnamic  acid) 
has  been  used  for  phthisis  and  cancer,  but  neither 
has  found  much  favour. 

OIL,  OF  PINE. 

OlCHin  Pilli  The  oil  distilled  from  the  fresh  leaves 

of  Pinus  pumilio  (Nat.  Ord.  Coniferce).  Russia.  Pmol 
and  Pumiline  are  similar  proprietary  preparations. 
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Characters.— Almost  colourless.  Odour  aromatic.  Taste 
pungent.    Sp.  gr.  0-865  to  0-87. 

Composition.—  (1)  Various  terpenes.    (2)  Bornyl  acetate. 

Action  and  Therapeutics. 

The  action  of  oil  of  pine  is  the  same  as  that  of  oil 
of  turpentine  (.seep.  487).  It  is  pleasanter  to  inhale, 
and  forms  a  useful  stimulating  disinfectant  expec- 
torant inhalation  in  chronic  bronchitis  or  laryngitis. 
To  make  an  inhalation  of  it  take  of  oil  of  pine,  40  in. ; 
rub  with  20  gr.  of  light  carbonate  of  magnesium, 
which  helps  to  suspend  it ;  add  water,  1  fl.  oz.  Put 
1  fl.  dr.  of  this  in  a  mixture  of  balf  a  pint  of  cold  and 
half  a  pint  of  boiling  water  in  a  vessel  so  arranged 
tbat  air  drawn  through  the  fluid  can  be  inhaled. 

Class  V.  of  Volatile  Oils. 

Those  used  chiefly  for  their  action  on  the  kidneys  and  genito- 
urinary tract. 

OIL.  OF  JUNIPER. 

Oloiliil  Jllilipci'i  The  oil  distilled  from  the  full- 
grown  unripe  green  fruit  of  Junvp&rus  communis  (Nat.  Orel. 
Conifer  a).    North  Europe. 

Characters — Colourless  or  pale  yellow.  Odour  charac- 
teristic.   Taste  warm,  aromatic.    Sp.  gr.  0-865  to  0-890. 

Composition. — Oil  of  juniper  is  composed  chiefly  of 
terpenes,  which  are  mostly  pinene  and  cadinene. 

Dose,  \  to  3  m. 

Preparation. 
Spiritus  Juniperi.— Oil  of  juniper,  1;  alcohol 
(90  per  cent.),  19. 

Dose,  20  to  60  m. 

This  is  two  and  a  half  times  as  strong  as  in  B.  P.  1885. 
Spirit  of  juniper  is  contained  in  Mistura  Oreosoti. 

Action. 

Oil  of  juniper  has  much  the  same  action  as  oil 
of  turpentine  ;  but  it  is  not  so  liable  to  upset  the 
digestion  ;  and  although  it  is  a  powerful  renal  stimu- 
lant and  diuretic,  it  does  not  easily  cause  hematuria 
and  albuminuria. 
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Therapeutics. 

It  is  not  used  externally.  Occasionally  it  is 
given  as  a  pleasant  carminative  and  stomachic,  but 
its  main  use  is  as  a  diuretic  in  heart  disease,  hepatic 
ascites,  and  chronic  Bright's  disease.  It  must  not  be 
given  in  the  acute  form,  and  should  always  be  com- 
bined with  other  diuretics.  It  markedly  increases 
the  quantity  of  the  urine,  which  it  causes  to  smell 
like  violets.  As  it  is  a  constituent  of  hollands  and 
gin,  these  are  good  forms  of  alcohol  for  persons 
suffering  from  the  above  diseases. 

BUCHTJ. 

Buchu  Folia.  Synonym.— Buooo.  The  dried  leaves 
of  Barosma  betulina  (Nat.  Ord.  Butacea).  Cape  of  Good 
Hope. 

Characters. — From  ^  to  \  in.  long.  Rhomboid  ovate, 
glabrous,  dull  yellowish  green,  marked  on  the  margins, 
especially  the  under  surface,  with  oil-glands  ;  peculiar  strong 
odour  ;  aromatic,  mint-like  taste.  Besembling  buchu. — Senna 
and  Uva  Ursi,  which  have  entire  leaves. 

Impurity. — Leaves  of  Emplanum  scrrulatum,  which  have 
no  glands. 

Composition. — The  chief  constituents  are— (1)  Ayellowish- 
brown  volatile  oil  from  the  glands ;  it  consists  of  barosma 
camphor  in  solution  in  a  liquid  hydrocarbon.  The  camphor 
is  deposited  on  exposure  to  air.  (2)  A  bitter  principle. 
(3)  Mucilage. 

Preparations. 

1.  Infusum  Buchu. — 1  in  20  of  boiling  water. 
Dose,  1  to  2  fl.  oz. 

2.  Tinctura  Buchu. — Buchu,  1 ;  alcohol  (60  per 
cent.),  5.  Percolate. 

Dose,  |  to  1  fl.  dr. 

Action  and  Therapeutics. 
A  medicinal  dose  of  buchu  causes  a  slight  feeling 
of  warmth  in  the  stomach,  and  a  large  one  gives  rise 
to  vomiting.  The  volatile  oil  diffuses  into  the  blood 
and  is  excreted  by  the  bronchial  mucous  membrane, 
which  it  stimulates,  and  buchu  is  therefore  occa- 
sionally given  as  an  expectorant.    Most  of  the  oil  is 
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excreted  by  the  kidneys,  which  are  also  stimulated,  and 
thus  huchu  is  a  mild  diuretic.  In  the  process  of 
excretion  it  gives  a  peculiar  odour  to  the  urine,  and 
acts  as  an  astringent  and  disinfectant  to  the  urinary 
tract,  especially  the  bladder.  It  has  consequently  been 
administered  for  cystitis,  irritable  bladder,  pyelitis, 
and  gonorrhoea.  Large  doses  continued  for  a  long 
time  are  said  to  damage  the  kidneys.  The  infusion 
contains  very  little  of  the  oil.  Alcoholic  solutions, 
as  the  tincture,  and  a  fluid  extract  which  is  sold,  do 
not  mix  well  with  water  on  account  of  the  oil  in 
them.  The  action  of  buchu  is  much  the  same  as 
that  of  pareira,  but  it  is  pleasanter  to  take,  and  is  a 
good  vehicle  for  diuretics. 

COPAIBA. 

Copaiba. — Copaiva.  The  oleo-resin  obtained  from 
the  trunk  of  Copaifera  lansdorfii  (Nat.  Ord.  Leguminosa), 
and  other  species  of  Copaifera.  Valley  of  the  Amazon,  West 
and  East  Indies. 

Chabacters. — A  more  or  less  viscid  liquid,  generally 
transparent  and  not  fluorescent,  but  some  varieties  are  opales- 
cent and  slightly  fluorescent ;  light  yellow  to  pale  golden 
brown.  Odour  peculiar,  aromatic  ;  taste  acrid,  bitter.  Solu- 
bility.— Notat  all  in  water,  almost  entirely  in  absolute  alcohol, 
ether,  fixed  and  volatile  oils,  benzol,  and  in  four  times  its  bulk 
of  petroleum. 

Composition.— The  chief  constituents  are— (1)  The  official 
volatile  oil,  48  to  85  percent,  (see below).  (2)  Theresin,  15  to 
52  per  cent.  It  exists  dissolved  in  the  oil.  Dose,  10  to  20  gr. 
Itisa  brown  resinousmass  consistingof  two  resins:  (a)  eopaivic 
acid  (C10H.)0O,.),  the  chief  constituent,  a  crystalline  resin,  with  a 
faint  odour,  a  bitter  taste,  insoluble  in  water,  easily  soluble  in 
absolute  alcohol  and  ammonia  ;  (b)  a  non-crystallizable  viscid 
resin,  1J  per  cent. 

Impurities.— Turpentine,  detected  by  the  smell  on  heating. 
Fixed  oils  ;  these  leave  a  greasy  ring  round  the  resinous  stain 
when  heated  on  paper.  Gurjun  balsam,  which  coagulates  at 
270°  F. ;  copaiba  does  not. 

Dose,  |  to  1  fl.  dr.  in  two  and  a  half  times  as  much 
mucilage  of  acacia. 

Oleum  Copaiba;. 

Source.— The  volatile  oil  distilled  from  copaiba. 
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Characters. — Colourless  or  pale  yellow, with  the  taste  and 
odour  of  copaiba.     Sp.  gr.  0-9  to  0-91. 

Composition. — It  consists  chiefly  of  the  hydrocarbon 
caryophyllene  (see  p.  505). 

Dose,  5  to  20  m.  suspended  in  mucilage  of  acacia  (1^  fl. 
oz.  for  every  fl.  oz.  of  oil  of  copaiba)  or  yolk  of  egg.  Cinnamon 
or  peppermint  water,  with  tincture  of  orange  or  ginger,  covers 
the  taste.  It  may  be  dissolved  in  water  with  the  aid  of  Liquor 
Potassre,  with  which  it  forms  a  soap,  or  it  may  be  given  in 
capsules. 

Action. 

External. — Copaiba  is  a  stimulant  to  the  skin. 

Internal. — Gastro-iutestinal  tract. — It  acts  like 
other  volatile  oils.  Small  closes  produce  a  feeling  of 
warmth  in  the  epigastrium,  but  with  large  doses  its 
irritant  effect  leads  to  vomiting  and  diarrhoea.  Its 
taste  is  very  nasty,  and  the  eructations  it  may  cause 
are  very  disagreeable. 

Mucous  membranes. — Here  also  it  acts  like  other 
volatile  oils.  It  is  quickly  absorbed,  and  is  then 
excreted  by  all  the  mucous  membranes,  which  it 
stimulates  in  its  passage  through  them,  increasing 
their  vascularity  and  the  amount  of  their  secretion, 
which  if  foul  is  disinfected.  Because  of  these  actions 
it  is  a  disinfectant  expectorant,  and  a  stimulating 
disinfectant  to  the  whole  of  the  genito-urinary  tract. 
It  imparts  a  powerful  odour  to  the  breath  and 
mucous  secretions.  It  is  also  excreted  by  the  skin, 
and  its  irritant  effect  here  is  seen  in  the  erythematous 
rash  it  often  produces.  Some,  too,  passes  out  by  the 
milk. 

Kidneys—  Copaiba  has  a  more  marked  action  on 
the  kidneys  than  most  substances  containing  volatile 
oils,  and  this  is  in  great  part  due  to  the  resin,  which 
is  particularly  stimulating  to  the  renal  organs,  and 
copaiba  is  therefore  a  useful  diuretic.  Large  doses 
of  it  greatly  irritate  the  kidney,  as  is  shown  by  pain 
in  the  loins  and  blood  and  albumen  m  the  urine. 
The  oil  and  resin  are  excreted  in  the  urine,  and  the 
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resin  can  be  thrown  down  from  it  by  nitric  acid  ; 
but  this  precipitate  is  known  not  to  be  albumen  by 
the  fact  that  it  is  evenly  distributed  through  the  fluid 
and  is  dissolved  by  heat.  If  the  renal  congestion  is 
severe  the  urine  may  be  very  scanty. 

Therapeutics. 

Genito-urinary  tract. — Copaiba,  or  more  usually 
its  oil,  is  largely  used  to  stimulate  and  disinfect  this 
part  of  the  body  in  cases  of  pyelitis,  cystitis,  vaginitis, 
and  gonorrhoea.  It  is  often  prescribed  for  this  last 
disease,  and  is  best  given  when  the  acute  symptoms 
have  subsided,  otherwise  it  may  increase  them. 

Kidneys. — The  resin  which  remains  after  distilla- 
tion of  the  oil  from  copaiba  is  an  admirable  diuretic 
for  hepatic  and  cardiac  dropsy,  but  because  of  its 
liability  to  irritate  the  kidneys  should  not  be  given 
in  Bright's  disease.  After  a  time  patients  seem 
to  become  accustomed  to  it,  for  the  diuresis  is  not  so 
marked  as  at  first.  It  is  nasty  and  difficult  to  make 
palatable.  Fifteen  grains  of  the  resin  with  20 
minims  of  alcohol  (90  per  cent.),  15  grains  of  compound 
tragacanth  powder  to  suspend  it,  and  a  fluid  drachm 
of  syrup  of  ginger  in  an  ounce  of  water  may  be  given 
for  a  dose. 

Bronchial  mucous  membrane. — Copaiba  is  occa- 
sionally used  as  a  disinfectant  expectorant  when  the 
secretion  is  very  foul — as,  for  example,  when  the 
bronchial  tubes  are  dilated. 

Skin. — Copaiba  has  been  given  in  chronic  skin 
diseases,  as  psoriasis,  for  the  cutaneous  stimulation 
caused  by  it,  but  it  is  now  quite  discarded. 

The  reasons  why  it  is  rarely  used  except  in 
gonorrhoea,  for  which  it  would  not  be  employed  if  it 
had  not  such  a  strongly  marked  beneficial  action, 
are  that  the  smell  of  the  breath  of  those  taking  it  is 
very  disagreeable,  it  is  very  nasty  to  the  taste,  and 
often  causes  indigestion. 
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CUBJEBS. 

Cubebic  Fructus.— Cubebs.  The  dried  unripe  full- 
grown  fruit  of  Piper  cubeba  (Nat.  Ord.  Piperacece).  Java. 

Chabactees.— Globular,  £  in.  in  diameter,  blackish  or 
greyish  brown,  wrinkled,  tapering  below  into  a  rounded  stalk, 
continuous  with  the  pericarp,  in  which  in  the  mature  fruit  is 
the  seed,  but  in  commercial  specimens  this  is  often  so  little 
developed  that  the  pericarp  is  almost  empty.  Odour  aromatic. 
Taste  warm,  aromatic,  bitter.  Resembling  cubebs. — Pepper 
and  pimento ;  neither  has  a  stalk. 

Composition. — The  chief  constituents  are — (1)  The  official 
volatile  oil,  6  to  15  per  cent,  (see  below).  (2)  An  oleo-resin,  6 
per  cent.,  which  contains  much  cubebic  acid  and  cubebin. 
(3)  Cubebin,  a  tasteless,  insoluble,  odourless  substance.  (4) 
Cubebic  acid.    (5)  A  little  piperine. 

Dose,  30  to  60  gr. 

Preparation. 

Tinctura  Cubebse.—  Cubebs,  1 ;  alcohol  (90  per 
cent.),  5.  Percolate. 
Dose,  §  to  1  fl.  dr. 

Oleum  Ciibebse. 

Sodbce. — The  volatile  oil  distilled  from  cubebs. 

Chabactees.— Colourless  or  greenish  yellow,  with  the 
odour  and  taste  of  cubebs.    Sp.  gr.  0-91  to  0  93. 

Composition. — The  chief  constituents  are — (1)  Dipentene. 
(2)  Cadinene.    (3)  Cubeb-camphor. 

Dose,  5  to  20  m.  suspended  in  mucilage. 

Action. 

External. — Like  other  substances  containing  a 
volatile  oil,  cubebs  is  rubefacient  when  rubbed  into 
the  skin. 

Internal. — Small  doses  are  stomachic  and  car- 
minative, and  improve  digestion,  but  moderate  doses 
are  very  liable  to  cause  dyspepsia.  Cubebs  enters  the 
blood,  and,  like  so  many  volatile  oils,  slightly  stimu- 
lates the  heart,  and  also  excites  the  organs  through 
which  it  is  excreted.  Occasionally,  therefore,  it 
causes  an  erythematous  eruption  on  the  skin;  it 
increases  and  disinfects  the  bronchial  secretion,  and 
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is  consequently  an  expectorant ;  but  its  main  action 
is  on  the  genito-urinary  passages,  the  mucous 
membrane  of  which  is  powerfully  stimulated,  and 
the  secretions  of  which  are  disinfected.  The  kidneys 
are  also  irritated ;  hence  cubebs  is  a  diuretic.  It 
appears  in  the  urine  in  a  form  (probably  as  a  salt  of 
cubebic  acid)  which  may  be  precipitated  by  nitric 
acid. 

Therapeutics. 
It  is  sometimes  employed  as  lozenges,  or  as  a 
powder,  or  as  the  smoke  of  cubebs  cigarettes,  to 
stimulate  the  mucous  membrane  in  cases  of  slight 
bronchitis,  chronic  sore  throat,  or  follicular  pharyn- 
gitis. Chronic  nasal  catarrh  and  hay-fever  have  been 
treated  by  insufflations  of  the  powder.  Asthma  is 
sometimes  relieved  by  the  cigarettes.  Many  popular 
bronchial  troches  contain  cubebs ;  in  them  it  exer- 
cises its  expectorant  action.  Cubebs  is  rarely  used 
as  a  stomachic  or  cardiac  stimulant,  because  it  is  so 
liable  to  upset  digestion  ;  but  as  it  is  less  likely  to 
do  so  than  copaiba,  is  a  little  pleasanter  to  take,  and 
is  _  almost  as  powerful  a  stimulant  to  the  genito- 
urinary mucous  membrane,  it  is  largely  used  in 
gleet,  gonorrhoea,  and  chronic  cystitis. 

OIJL  OF  SAIVDAJL  WOOD. 

Oleum  Santali.  Synonym.— Santal  oil.  The  vola- 
tile oil  distilled  from  wood  of  Santalum  album  (Nat  Ord 
Santalacca).  India. 

Characters.— Thick,  viscid,  pale  yellow.  Odour  strongly 
aromatic.  Taste  pungent,  spicy.  Eeadily  soluble  in  alcohol 
ether,  or  chloroform.    Sp.  gr.  0-975  to  0-980 

Composition.- -It  contains  90  per  cent,  of  an  alcohol, 

Dose,  5  to  30  m.  in  capsules,  or  as  an  emulsion. 

Action  and  Therapeutics. 
The  action  of  sandal-wood  oil  is  the  same  as  that 
ol  volatile  oils  m  general,  but,  like  that  of  the  oils  of 
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copaiba  and  cubebs,  it  is  especially  manifested  in  tbe 
genito-urinary  mucous  membranes,  wbicb  are  stimu- 
lated and  disinfected.  The  drug  is  used  in  gonor- 
rhoea and  gleet ;  it  is  pleasanter  than  copaiba,  but 
more  expensive.  It  appears  in  the  urine  half  an 
hour  after  administration.  Some  of  it  is  excreted 
by  the  bronchial  mucous  membrane  ;  it  is  therefore 
a  stimulating  disinfectant  expectorant.  Two  or 
three  drops  on  sugar  will  frequently  relieve  the 
hacking  cough  so  often  met  with  when  but  little 
sputum  is  expectorated. 


GROUP  VII. 

Vegetable  Bitters. 

All  these  substances  contain  a  bitter  principle,  which 
stimulates  the  functions  of  the  stomach. 

Calumba,  Gentian,  Quassia,  Cascarilla,  Chiretta, 
Cusparia,  Serpentary,  Cimicifuga, 
Dandelion,  Orange  Peel. 

I'ALt'.ll  ISA. 

Caliimbre  Radix.— Calumba  Boot.  The  dried, 
transversely  cut  slices  of  the  root  of  Jatcorhiza  columba 
(Nat.  Ord.  Menispcrmacca).  From  the  forests  of  Eastern 
Africa  north  of  the  Zambesi. 

Chaeacteks. — Flat,  more  or  less  circular  slices,  about 
2  in.  in  diameter,  and  ^  to  \  in.  thick.  Cortical  part  thick, 
with  a  wrinkled  brownish-yellow  coat.  Centre  softer,  concave, 
and  greyish  yellow ;  there  is  a  fine  dark  line  between  the  two 
parts.    Mealy  fracture.    Musty  odour  ;  bitter  taste. 

Composition. — The  chief  constituents  are — (1)  Calumbin, 
C.,,H.„07,  a  neutral  bitter  principle  crystallizing  in  white 
needles.  (2)  Berberine,  an  alkaloid,  giving  the  yellow  colour. 
(3)  Calumbic  acid.  (4)  Starch,  33  per  cent.  No  tannin  is 
present,  so  calumba  can  be  prescribed  with  salts  of  iron. 

Preparations. 
1.  Infusum  Calumbse. — Calumba  root,  1;  cold 
water  (to  avoid  extracting  the  starch),  20. 
Dose,  £  to  1  fl.  oz. 
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2.  Liquor  Calunibse  Concentratus.  —  Mace- 
rated with  water,  otherwise  made  like  other  concentrated 
liquors.   (See  p.  19.) 

Dose,  5  to  1  fl.  dr. 

3.  Tinctura    Calumbse. — Calumba    root,  1 
alcohol  (60  per  cent.),  10.  Macerate. 

Dose,  h  to  1  fl.  dr. 

Action. 

External. — Calumba  is  a  mild  antiseptic  and 
disinfectant. 

Internal. — Mouth. — Calumba  is  a  typical  bitter  ; 
the  appetite  is  sharpened  because  the  gustatory 
nerves  are  stimulated ;  this  reflexly  leads  to  dilata- 
tion of  the  gastric  vessels  and  to  an  increase  in  the 
gastric  and  salivary  secretions. 

Stomach. — -The  effects  on  the  gastric  mucous 
membrane  which  were  brought  about  reflexly  by  the 
stimulation  of  the  gustatory  nerves  are  further  exag- 
gerated by  the  arrival  of  the  saliva  in  the  stomach, 
and  probably  by  the  direct  action  of  the  calumba  on 
it,  for  although  the  immediate  effect  of  a  bitter  in  the 
stomach  is  to  diminish  the  flow  of  gastric  juice,  it  is 
soon  absorbed,  and  after  absorption  it  is  believed  to 
have  the  power  to  quickly  increase  the  flow  of  gastric 
juice.  The  result  of  these  actions  is  to  cause  a  feeling 
of  hunger,  an  extra  secretion  of  gastric  juice,  and 
greater  vascular  dilatation,  and  all  this  helps  the 
digestion  of  the  food.  Peristalsis  in  the  stomach 
and  intestine  is  made  slightly  more  active,  and 
thus  calumba  and  other  bitters  are  carminative. 
Large  doses  have  a  paralytic  effect  on  the  secretion, 
and  are  very  harmful.  The  long  continued  use  of 
bitters  leads  to  gastric  catarrh  and  consequent 
indigestion. 

Most  of  these  substances,  like  volatile  oils,  cause 
an  increased  migration  of  leucocytes  from  the 
intestinal  glands  into  the  blood. 
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Injected  up  the  rectum  bitters  are  anthelmintic, 
destroying  the  threadworm. 

Therapeutics. 

Calumba  is  only  employed  to  stimulate  the  gastric 
functions  and  improve  the  appetite  in  cases  of 
chronic  indigestion  due  to  a  general  weakness  of 
action  on  the  part  of  the  stomach.  It  is  thus  a  type 
of  the  large  class  of  stomachics.  It  is  especially 
valuable  in  that  form  of  dyspepsia  in  which  the 
stomach  participates  in  a  general  feebleness  of  all 
the  organs  of  the  body,  such  as  we  see  in  anaemia, 
starvation,  convalescence  from  acute  diseases,  tuber- 
culosis, and  general  exhaustion.  Bitters  should  never 
be  used  when  there  is  acute  or  subacute  gastritis,  a 
gastric  ulcer,  or  pain.  They  will  obviously  make  all 
these  conditions  worse.  They  must  not  be  too  con- 
centrated, nor  be  given  for  too  long,  lest  they  should 
over-irritate  the  stomach.  They  should  always,  as 
far  as  possible,  be  combined  with  modes  of  treatment 
designed  to  relieve  the  cause  of  the  dyspepsia.  Often 
they  are  called  tonics ;  all  that  is  meant  by  this  is 
that,  as  they  render  the  digestion  of  food  more  easy, 
the  general  health  will  improve.  Most  bitters,  when 
given  as  rectal  injections,  are  anthelmintics  for  the 
Oxyuris  vermicularis.  Half  a  pint  of  the  infusion  of 
calumba  may  be  thrown  up  the  rectum  of  an  adult. 

OENTIAN. 

Geiltiaiire  Radix.— The  dried  rhizome  and  roots 
of  Gentiana  lutca  (Nat.  Ord.  Geniianacea).  Central  and 
Southern  European  mountains. 

Characters.— Cylindrical,  tough,  brittle  pieces  or  longi- 
tudinal slices,  a  few  inches  to  a  foot  or  more  long,  |-1  in. 
thick,  with  irregular  longitudinal  furrows.  The  rhizome 
bears  closely  approximated  leaf  scars.  Peripherally  yellowish 
brown  ;  centrally  reddish  yellow.  Bark  thick,  reddish.  Wood 
spongy,  separated  from  bark  by  dark  zone.  Odour  heavy, 
peculiar.    Taste  first  sweet,  the  bitter. 
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Composition.— The  chief  constituents  are— (1)  Gcntio- 
picrin,  the  active,  very  bitter  glucoside,  soluble  in  water 
and  alcohol.    Can  be  split  up  into  glucose  and  gentiogenin. 

(2)  Gentisic  or  gentianic   acid   united  with  gentio-picrin. 

(3)  A  trace  of  a  volatile  oil.  (4)  Gentianose,  a  sugar.  Gentian 
contains  no  tannin,  but  cannot  be  prescribed  with  iron, 
because  that  darkens  the  colouring  matter. 

Incompatibles.— Iron  salts,  silver  nitrate,  and  lead  salts. 


Preparations. 

1.  Extractum  Gentianae. — Aqueous. 
Dose,  2  to  8  gr. 

2.  Infusum  Gentians  Compositum. — Gen- 
tian, 1 ;  dried  bitter  orange  peel,  1 ;  fresh  lemon  peel,  2  ; 
boiling  water,  80. 

Dose,  |  to  1  fl.  oz. 

3.  Tinctura  Gentianse  Composita.— Gentian, 
8  ;  dried  bitter  orange  peel,  3  ;  cardamoms,  1 ;  alcohol 
(45  per  cent.),  80.  Macerate. 

Dose,  J  to  1  fl.  dr. 


Action  and  Therapeutics. 

Gentian  has  the  same  action  as  other  bitters 
such  as  calnmba,  and  is  employed  for  the  same  class 
of  cases.    It  is  more  used  than  any  other  bitter, 
because  its  taste  is  pleasant  and  it  is  not  astringent.' 


QUASSIA. 

Qnassiae  Uignum.-The  wood  of  the  trunk  and 

branches  oiPicrcenaexcelsa  (Nat.  Ord.  Simarubaceat).  Jamaica 
Charactebs.— In  billets  or  logs,  varying  in  size,  but  often 
as  thick  as  a  man's  thigh,  and  covered  with  a  dark  grey  bark 
Wood  dense,  tough,  porous,  yellowish  white.  Often  seen  us 
chips,  shavings,  or  raspings.  Inodorous.  Intensely  bitter 
n^b£19  qUaSSm- Sassafras-  but  this  is  aromatic  and 

CoMPOsmoN.-The  chief  constituents  are-(l)  Quassin 
a .  bitter  neutra  principle  occurring  in  crystall  ne  nTeE 
(2)  A  volatile  oil  No  tannin  is  present,  and  therefore  quaSSTa 
can  be  prescribed  with  salts  of  iron.  quassia 
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Preparations. 

1.  Infusum  Quassise. — Quassia,  1 ;  cold  water, 
100.  The  water  is  eold  to  avoid  extracting  too  much 
of  the  bitter  principle. 

Dose,  h  to  1  fl.  oz. 

2.  Liquor  Quassise  Concentratus.  —  Made 
like  other  concentrated  liquors,  but  only  2  oz.  of 
quassia  to  the  pint  is  used,  as  quassia  is  so  bitter. 
(See  p.  19.) 

Dose,  |  to  1  fl.  dr. 

3.  Tinctura  Quassise. — Quassia,  1 ;  alcohol  (45 
per  cent.),  10.  Macerate. 

Dose,  s  to  1  fl.  dr. 

Action  and  Therapeutics. 
Quassia  is  an  aromatic  bitter  stomachic,  acting 
in  the  same  way  as  calumba.  As  it  contains  no 
tannin  it  is  often  prescribed  with  iron.  The  only 
objection  to  it  is  that  some  persons  find  it  too  bitter. 
Injected  per  rectum,  it  is  an  excellent  anthelmintic 
for  Oxyuris  vermicularis  ;  half  a  pint  of  the  infusion 
may  be  given  for  this  purpose. 

CASCARIL.LA. 

Cascarillae  Cortex. — The  dried  bark  of  Croton 
eluteria  (Nat.  Ord.  Euphorbiacea).  Bahamas. 

Chabacteks.— Quills,  1  to  3  or  more  in.  long,  £  to  5  in. 
in  diameter.  Externally  there  is  a  silvery  lichen  with  black 
spots,  under  that  a  dull  brown,  easily  separable,  corky  layer. 
Fracture  brown,  short,  resinous.  Odour  agreeable,  aromatic, 
especially  when  burned.  Taste  warm,  bitter.  Resembling  cas- 
carilla.—FeAe  cinchona,  which  is  less  white,  smooth  and  small. 

Composition— The  chief  constituents  are— (1)  Casca- 
rillin,  a  bitter  neutral  crystalline  substance.  (2)  Volatile 
oils.    (3)  Resins.    (4)  Tannin. 

Incompatibles.— Mineral  acids.    Lime  water.  Metallic 

salts. 

Preparations. 

1 .  Infusum  Cascarillas.— 1  in  20  of  boil ing  water. 
Dose,  £  to  1  fl.  oz. 

2.  Tinctura  Cascarillse.— Cascarilla,  1 ;  alcohol 
(70  per  cent.),  5.  Percolate. 

Dose,  i  to  1  fl.  dr. 
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Action  and  Theeapeutios. 

Because  of  its  bitter  principle  cascarillin, 
cascarilla,  like  other  vegetable  bitters,  improves  the 
digestion,  and  this  stomachic  and  carminative  action 
is  aided  by  the  volatile  oils  in  it.  It  is  pleasant  to 
take,  and  is  suitable  for  the  same  cases  as  calumba. 
The  infusion  will  not  keep  good  for  more  than  a  day 
unless  a  tincture  is  added  to  it.  Mineral  acids  pre- 
cipitate the  resin  from  the  tincture ;  therefore  the 
infusion  should  be  prescribed  with  them. 

CHIBETTA. 

Cliiratit.— The  dried  plant  Swertia  chirata  (Nat.  Ord. 
Gentianacece),  collected  when  in  flower.    Northern  India. 

Characters.— Boot  2  to  3  in.  long,  generally  unbranched. 
Stem  3  ft.  or  more  long,  rounded  below,  quadrangular,  winged 
and  much  branched  above  ;  smooth,  orange-brown  or  purplish  ; 
consists  of  a  thin  woody  ring  enclosing  much  yellow  pith! 
Branches  slender,  decussate.  Leaves  opposite,  entire,  ovate 
5  to  7  ribbed.  Flowers  small,  numerous,  panicled.  Odour 
none.  Taste  very  bitter.  Resembling  chiretta.— Lobelia,, 
which  is  not  bitter. 

Composition.— The  chief  constituents  are — (1)  Chiratin, 
an  active  bitter,  amorphous  principle.  (2)  Ophelic  acid' 
with  which  it  is  combined.    No  tannin  is  present. 

Preparations. 

1.  Infusum  Chiratse.— 1  in  20  of  boiling  water. 
Dose,  |  to  1  fl.  oz. 

2.  Liquor  Chiratse  Concentratus.— Made  in 
the  usual  way  for  concentrated  liquors.    (See  n  19  \ 

Dose,  |  to  1  fl.  dr.  V'  ' 

3.  Tinctura  Chirat*.  -  Chiretta,  1;  alcohol 
(60  per  cent.),  10.  Percolate. 

Dose,  |  to  1  fl.  dr. 

Action  and  Therapeutics. 
Chiretta  has  the  same  actions  and  uses  as  gen 
tian,  calumba,  and  other  bitters.    As  it  contains  no 
tannm,  it  can  be  given  with  iron.    It  is  more  used 
in  India  than  in  England. 

N  N  2 
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CUSPARIA. 

Cusparia?  Cortex. — Cusparia  bark.  Synonym. — 
Angustura  bark.  The  dried  bark  of  Cusparia  febrifuga  (Nat. 
Ord.  Rutacece).    From  tropical  South  America. 

Characters. — Flat  or  curved  pieces  or  quills,  6  in.  or 
less  long,  1  in.  wide,  ^  in.  thick.  Externally  a  yellowish 
grey,  mottled,  corky  layer,  which  can  be  scraped  ofi, 
and  shows  a  dark  brown  resinous  layer ;  inner  surface 
light  brown,  flaky.  Fracture  short,  resinous,  and  showing 
under  a  lens  white  points  or  lines.  Taste  bitter,  aromatic. 
Odour  musty,  disagreeable. 

Impurity. — Bark  of  Stryclmos  nux-vomica  (false  Angus- 
tura bark) :  its  inner  surface  gives  bright  blood-red  colour 
with  nitric  acid,  showing  brucine ;  cusparia  does  not. 

Composition. — The  chief  constituents  are — (1)  Cusparinc, 
or  angusturine,  a  crystalline  bitter  alkaloid.  (2)  An  alkaloid, 
galipeine.  (3)  An  alkaloid  galipidene.  (4)  An  alkaloid  cus- 
paridine.  (5)  An  aromatic  oil.  It  is  stated  that  no  tannin 
is  present,  but  iron  salts  are  incompatible  with  cusparia. 

Incompatibles. — Mineral  acids  and  metallic  salts. 

Preparations. 

1.  Infusum  Cusparise.— 1  in  20  of  boiling  water. 
Dose,  1  to  2  fl.  oz. 

2.  Liquor  Cusparise  Concentratus.— Made  in 
the  usual  way  for  concentrated  liquors.    (See  p.  19.) 

Dose,  g  to  1  fl.  dr. 

Action  and  Therapeutics. 
Cusparia  bark  is  an  aromatic  bitter,  having  a 
similar  action  to.  calumba.    In  South  America  it 
is  given  as  an  antiperiodic. 


SEBPENTARY. 

Serpeiltarise  Bhizoma — Serpentary  Rhizome. 
The  dried  rhizome  and  rootlets  of  Aristolochia  serpentaria,  or 
ol  Aristolochia  reticulata  (Nat.  Ord.  AnstolochiacecB).  North 

Amec™oTERS.-The  rhizome  of  A.  serpentaria  is  £  in.  thick, 
1  in  long.  Upper  surface,  remains  of.  former  stems ;  under 
Surface  a  tuft  of  slender  rootlets,  1  to  4  in.  long.  Dull  ye  low- 
ish  brown     Odour  aromatic,  camphoraceous;  taste  bitter, 
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aromatic,  camphoraceous.  The  rhizome  and  roots  of  A.  reti- 
culata resemble  the  foregoing  but  are  longer  and  thicker. 
Resembliyig  serpentary. — Arnica,  valerian  (q.  v.).  The  rhizome 
deteriorates  by  keeping. 

Composition. — The  chief  constituents  are — (1)  A  bitter 
principle,  aristolochin.    (2)  A  volatile  oil.    (3)  Eesin. 

Preparations. 

1.  Infiisum  Serpentarise. — 1  in  20  of  boiling 
water. 

Dose,  .',  to  1  fl.  oz. 

2.  Liquor  Serpentarise  Concentratus. — Made 
in  the  usual  way  for  concentrated  liquors.    (See  p.  19.) 

Dose,  §  to  2  fl.  dr. 

3.  Tinctura  Serpentarise. — Serpentary,    1 ; 
alcohol  (70  per  cent.),  5.  Percolate. 

Dose,  |  to  1  fl.  dr. 

Serpentary  is  contained  in  Tinctura  Cinchonas  Composita. 

Action  and  Therapeutics. 

In  the  small  doses  in  which  serpentary  is  given 
in  medicine  it  is  a  bitter  stomachic,  acting  just  like 
calumba  or  cascarilla,  and  it  is  used  for  the  same 
class  of  cases.  It  is  rarely  prescribed  alone.  In 
large  doses  it  produces  vomiting  and  purging. 
Many  virtues  have  been  attributed  to  it  which  it 
does  not  possess. 

CIMICIFUGA. 

Cimictfugte  Rliizoma.— Chnicifuga  Rhizome. 
The  dried  rhizome  and  roots  of  Cimicifuga  racemosa  (also 
called  Actcea  racemosa).  The  black  snake-root  or  black 
cohosh  (Nat.  Ord.  Banuncnlaceai).    Northern  United  States. 

Characters.— Ehizome  2  to  6  in.  long,  i  to  1  in.  thick. 
Hard,  brownish  black,  almost  odourless  ;  bitter  taste.  On 
the  upper  surface  remains  of  stout  ascending  branches ;  on 
the  lower,  wiry,  brittle,  branched  rootlets,  more  or  less  broken 
off.    It  deteriorates  by  keeping. 

Composition.— The  chief  constituents  are— (1)  A  volatile 
oil.    (2)  Tannic  and  gallic  acids.    (3)  Two  resins. 

Cimicifugin  or  macrotin  is  an  impure  resin  deposited  from 
the  tincture  on  adding  water. 
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Preparations. 

1.  Extractum    Cimicifugse  Liquidum.— 

Powdered  cirnicifuga,  1;  alcohol  (90  per  cent.),  1. 
Dose,  5  to  30  m. 

2.  Tinctura  Cimicifugse  Powdered  cirnici- 
fuga, 1 ;  alcohol  (60  per  cent.),  10.  Percolate. 

Dose,  |  to  1  fl.  dr. 

Action. 

Cirnicifuga  has  two  chief  actions.  It  influences 
the  gastric  secretion  like  any  other  bitter,  and,  to  a 
slight  extent,  it  depresses  the  rate  but  increases  the 
force  of  the  pulse,  like  digitalis.  The  arterial  tension 
rises.  It  is  said  to  cause  contractions  of  the  uterus 
and  to  increase  the  menstrual  flow. 

Therapeutics. 

It  has  been  used  for  chorea,  dyspepsia,  bronchitis, 
amenorrhcea,  dysmenorrhcea,  rheumatism,  neuralgia, 
and  many  other  diseases.  The  evidence  that  it  does 
much  good  is  slight. 

DANDELION  ROOT. 

Taraxaci  Radix.— The  fresh  and  dried  roots  of 
Taraxacum  officinale  (Nat.  Ord.  Composites).  Collected  in  the 
autumn. 

Characters.— About  12  in.  long,  §  in.  in  diameter.  When 
fresh  is  externally  smooth,  yellowish  brown.  Internally  white. 
Short  fracture.  Milky  juice.  When  dried  is  dark  brown, 
furrowed  longitudinally,  shrivelled.  Fracture  short,  showing 
yellow,  porous,  woody  axis,  with  irregular  concentric  rings  and 
a  thick  whitish  bark.  No  odour.  Taste  bitter.  Resembling 
taraxacum.— Pellitory,  which  is  pungent  when  chewed. 

Composition.— The  chief  constituents  are— (1)  Taraxacin, 
a  neutral  principle.  (2)  Taraxacerin.  (3)  Asparagin  (found 
also  in  asparagus,  marsh-mallow,  liquorice,  euonymus,  &c), 
of  no  therapeutical  value.  (4)  Inulin,  mannite.  (5)  Salts. 
(6)  Eesins  (which  give  the  juice  its  milky  appearance). 

Preparations. 
1.  Extractum  Taraxaci.— Fresh  extract.  Made 

with  fresh  root. 

Dose,  5  to  15  gr. 
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2.  Extractum  Taraxaci  Liquidum.— Dried 
root,  extracted  with  alcohol  (60  per  cent.)  and  water. 

Dose,  i  to  2  fl.  dr. 

3.  Succus  Taraxaci. — Fresh  juice,  3 ;  alcohol 
(90  per  cent.),  1. 

Dose,  1  to  2  fl.  dr. 

Action  and  Therapeutics. 
Dandelion  is  a  simple  bitter,  and  acts  as  a 
stomachic,  just  like  calumba.  It  is  also  slightly 
laxative.  It  was  formerly  much  more  used  than  at 
the  present  day.  It  has  been  said  to  stimulate  the 
flow  of  bile,  but  this  is  incorrect. 

ORANGE  PEEL. 
V lira nt is  Cortex  Recens.— Fresh  Bitter  Orange 
Peel.    The  fresh  outer  part  of  the  pericarp  of  Citrus  auran- 
tium  (var.  Bigaradia)  (Nat.  Ord.  Rutacece). 
Chakacters  well  known. 

Preparations. 

1.  Tinctura  Aurantii. — Fresh  bitter  orange 
peel,  1 ;  alcohol  (90  per  cent.),  4.  Macerate. 

Dose,  I  to  1  fl.  dr. 

2.  Syrupus  Aromaticus. — Tincture  of  orange,  1 ; 
cinnamon  water,  1 ;  syrup,  2.  Synonym.— Simple  Elixir. 

Dose,  |  to  1  fl.  dr. 

3.  Syrupus  Aurantii.— Tincture  of  orange,  1 ; 
syrup,  7. 

Dose,  |  to  1  fl.  dr. 

4.  Vinum  Aurantii. — A  saccharine  solution  to 
which  fresh  bitter  orange  peel  has  been  added  is 
fermented.    It  contains  10  to  12  per  cent,  of  alcohol. 

Vinum  Aurantii  is  used  to  make  Vinum  Ferri 
Citratis  and  Vinum  Quininfe. 
Tinctura  Aurantii  is  contained  in  Confectio  Sulphuris, 
Syrupus  Cascarse  Aromaticus,  Tinctura  Quininre,  and  Tro- 
chisci  Sulphuris. 

Aurantii  Cortex  Siceatus — Dried  Bitter  Orange 
Peel.  The  dried  outer  part  of  the  pericarp  of  Citrus  auran- 
tium  (var.  Bigaradia)  (Nat.  Ord.  Rutacece). 

Characters.— Thin  pieces  or  strips,  dark  yellow  colour, 
almost  free  from  the  white  inner  rind.  Odour  fragrant. 
Taste  aromatic  and  bitter. 
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Composition.  -The  chief  constituents  are— (1)  A  fixed 
oil,  Oleum  Corticis  Aurantii,  1  to  2  per  cent.  Sp.  gr.  084  to 
0-86,  which  consists  chiefly  of  a  terpene,  dextro-rotatory 
limonene,  C10H16.  This  oil  is  an  ingredient  of  several  elixirs. 
(2)  Three  glucosides,  hesperidin,  isohesperidin,  aurantiarnarin 
(the  bitter  principle). 

Preparations. 

1.  Infusum  Aurantii.— Dried  bitter  orange  peel, 
1 ;  boiling  water,  20. 

Dose,  ^  to  1  fl.  oz. 

2.  Infusum   Aurantii  Compositum  Dried 

bitter  orange  peel,  |  oz. ;  fresh  lemon  peel,  J  oz. ;  cloves, 
55  gr. ;  boiling  water,  20  fl.  oz. 

Dose,  |  to  1  fl.  oz. 

Dried  bitter  orange  peel  is  contained  in  Spiritus  Arnio- 
racire  Compositus,  Tinctura  Cinchona?  Composita,  Infusum 
Gentianre  Compositum,  Tinctura  Gentians  Composita. 

Aqua  Aurantii  Floris.— Orange  Flower  Water. 
The  orange  flower  water  of  commerce  prepared  by  distillation 
from  the  flowers  of  Citrus  aurantium  (var.  Bigaradia)  (the 
bitter  orange  tree).  It  is  a  saturated  solution  of  the  essential 
oil  of  the  fresh  flowers.  In  dispensing  it  is  diluted  with  twice 
its  volume  of  distilled  water  immediately  before  use. 

Chabacters. — Colourless  or  slightly  greenish ;  very  fra- 
grant ;  bitter  taste. 

Composition.— The  chief  constituents  are — (1)  A  volatile 
oil,  Oleum  Neroli.    (2)  A  bitter  principle. 

Dose,  J  to  1  fl.  oz. 

Preparation. 
Syrupus    Aurantii    Floris. — Orange  flower 
water  of  commerce,  undiluted,  8  fl.  oz. ;  sugar,  3  lbs. ; 
water  to  make  4§  lbs. 
Dose,  J  to  1  fl.  dr. 
Orange  flower  ivater,  undiluted,  is  contained  in  Mistura 
Olei  Eicini,  and  in  Syrupus  Calcis  Lactophosphatis. 

Action  and  Therapeutics. 

The  various  preparations  of  the  orange  are  used 
largely  as  flavouring  agents,  and  Syrupus  Aroma- 
ticus  is  especially  useful.  They  are  slightly  bitter 
and  stomachic. 
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GROUP  VIII. 
Vegetable  Drugs  containing  Tannic  Acid. 

These  are  all  astringent. 

Galls,  Catechu,  Khatany,  Kino,  Logwood, 
Hamamelis,  Eucalyptus  Gum. 

TANNIC  AND  GALL.IC  ACIDS. 

Gal  la. — Galls.  Excrescences  on  Quercus  infectoria 
(Nat.  Orel.  Cupuliferce),  caused  by  the  puncture  and  deposit  of 
an  egg  or  eggs  of  Cynips  gallce  tinctorice. 

Characters.— Hard,  heavy,  subglobular,  J  to  f  in.  in 
diameter ; .  tuberculated  on  surface ;  the  tubercles  and  the 
intervening  spaces  are  smooth  ;  dark  bluish  green  or  dark 
olive-green  externally ;  yellowish  or  brownish  white  within, 
with  small  central  cavity.  Odour  none.  Taste  first  astringent, 
then  sweetish. 

Composition.— The  chief  constituents  are— (1)  Tannic 
acid,  60  to  75  per  cent.    (2)  Gallic  acid,  2  to  5  per  cent. 
Incompatibles,  see  Tannic  and  Gallic  Acids. 

Preparations. 

1.  Unguentum  Gallse.— Galls,  1;  benzoated 
lard,  4. 

2.  Unguentum  Gallae  cum  Opio.— Ointment 
of  galls,  925  gr. ;  opium,  75  gr. 

Acidum  Taimicum.— Tannic  Acid.  Synonyvis.— 
Tannin,  Digallic  acid.    C,  .H^O.^HA 

Source.— Tannic  acid  may  be  extracted  by  water  saturated 
with  ether  from  galls  which  have  been  subjected  to  a  special 
fermentation. 

Characters.— A  pale  brownish  powder,  consisting  of  thin 
glistening  scales.  Taste  strongly  astringent.  Eeaction  acid. 
bolubihty.— Freely  in  water  or  alcohol  (90  per  cent )  •  1  in  1 
of  glycerin  ;  1  in  100  of  ether.  Gives  a  yellowish-white  pre- 
cipitate with  gelatin  (gallic  acid  does  not),  and  this  is  the 
action  that  takes  place  when  hides  are  tanned.  There  are 
many  varieties  of  tannic  acid  in  pharmacopceial  plants.  Thev 
all  have  a  benzene  nucleus,  and  mostly  exist  in  glucosides 
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Incompatibles. — Mineral  acids,  alkalies.  Salts  of  anti- 
mony, lead,  silver,  per-salts  of  iron.  Alkaloids,  gelatin,  emul- 
sions. 

Dose,  2  to  5  gr.,  rarely  given  internally. 

Preparations. 

1.  Glycerinum  Acidi  Tannici. — 1  in  5. 

2.  Suppositoria   Acidi   Tannici.  —  Tannic 
acid,  3  gr. ;  oil  of  theobroma,  12  gr.  in  each. 

3.  Trochiscus  Acidi  Tannici  §  gr.  in  each, 

with  a  fruit  basis. 

Action. 

External. — Tannic  acid  is  one  of  our  most  im- 
portant drugs,  because  it  coagulates  albumen  and 
gelatin  with  great  readiness  ;  that  is  to  say,  it  tans 
the  tissues,  for  it  is  by  coagulating  the  interstitial 
fluids  in  skins  that  tannic  acid  converts  them  into 
leather.    The  coagulated  albumen  or  gelatin  power- 
fully resists  putrefaction.  If  an  albuminous  discharge 
is  taking  place  from  a  sore  or  mucous  surface  and 
tannic  acid  is  applied,  tbe  excreted  fluid  is  coagulated, 
and  the  dense,  insoluble  coagulum  forms  a  solid 
protecting  layer  which  prevents  further  discharge. 
As  the  tannic  acid  soaks  into  the  tissues  it  coagulates 
the  albuminous  fluids  there  also,  and  this  still  further 
hinders  the  discharge  of  fluid,  therefore  it  is  an 
energetic  astringent.    If  bleeding  is  taking  place, 
tannic  acid  of  course  coagulates  the  blood  as  it  flows 
and  the  clots  plug  the  vessels ;  at  the  same  time  the 
coagulum  formed  within  the  tissues,  by  its  contrac- 
tion, constricts  the  blood-vessels,  and  thus  tannic 
acid  becomes  a  powerful  haemostatic.    It  has  no 
noteworthy  direct  effect  on  the  vessels  themselves. 
Tannic  acid  is  mildly  depressant  to  sensory  nerves. 
Like  other  acids  it  is  irritant,  but  it  is  very  feebly 
so,  and  consequently  its  action  in  this  direction  is 
more  than  counterbalanced  by  its  strongly  astringent 
effects. 
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Internal. — Gas tro -intestinal  tract. — Because  tan- 
nic acid  coagulates  the  mucous  secretions  and  the 
fluids  in  mucous  membranes,  it  makes  the  mouth 
dry  and  feel  stiff  when  locally  applied ;  in  the 
stomach  large  doses  prevent  the  secretion  of  gastric 
juice,  decrease  the  flow  of  mucus,  and  may  cause 
vomiting.  For  these  reasons,  and  also  because  it 
precipitates  proteids  and  pepsin,  it  interferes  with 
digestion,  but  less  than  might  be  thought,  because 
the  precipitated  proteid  is  slowly  broken  up  and  con- 
verted into  peptones,  and  they  are  not  precipitated 
by  tannic  acid  in  an  acid  medium.  It  will  check 
gastric  haemorrhage.  In  the  intestine  it  is  either 
converted  into  gallic  acid  or  forms  alkaline  tannates, 
and  until  these  alterations  it  acts  as  an  intestinal 
astringent,  controlling  intestinal  bleeding  and  causing 
constipation ;  but  gallic  acid  and  alkaline  tannates  have 
no  astringent  properties,  therefore  when  drugs  con- 
taining large  amounts  of  tannic  acid  act  as  powerful 
intestinal  astringents  and  haemostatics,  we  must  sup- 
pose that  the  amount  of  tannic  acid  taken  is  large 
enough  for  the  conversion  of  it  into  salts  or  gallic 
acid,  to  take  place  slowly.  Its  administration  leads 
to  constipation,  and  the  faeces  are  particularly  hard. 

It  is  absorbed  chiefly  as  gallates,  and  to  a  much 
less  extent  as  tannates. 

Remote  effects. — Gallates  and  undecomposed 
alkaline  tannates  circulate  in  the  blood,  but  they 
have  no  power  to  coagulate  albumen,  nor  have  they 
any  astringent  influence  when  locally  applied,  there- 
fore it  is  difficult  to  believe  that  tannic  acid  has  any 
remote  astringent  or  haemostatic  effects  ;  some  claim 
that  it  has,  but  they  have  not  proved  their  case.  It 
is  excreted  in  the  urine  of  animals  as  gallates  with 
traces  of  tannates,  but  in  man  no  derivative  of  it  can 
be  detected  in  the  urine  or  other  secretions,  so  that 
any  which  has  been  absorbed  is  entirely  decomposed 
m  the  body.     Any  excess  passes  out  in  faeces  as 
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tannates  and  gallates.  Many  vegetable  substances, 
such  as  logwood,  depend,  for  their  astringent  proper- 
ties, on  the  tannic  acid  they  contain. 

Therapeutics. 

The  therapeutical  applications  of  tannic  acid  are 
very  numerous.  It  is  used  as  an  astringent  for 
ulcers,  sores,  various  moist  eruptions,  tonsillitis, 
pharyngitis,  nasal  catarrh,  otorrhoea,  gastric  catarrh, 
diarrhoea  (large  doses  of  30  grains  may  be  given  ; 
catechu  and  logwood  are  favourite  remedies),  leucor- 
rhcea,  gonorrhoea,  rectal  ulcers,  fissures,  and  pro- 
lapse. It  is  employed  as  a  haemostatic  in  bleeding 
from  small  wounds,  ulcers,  the  gums,  the  pharynx, 
the  nose,  the  stomach,  the  intestine,  haemorrhoids,  and 
the  bladder.  Collodium  Stypticum  (B.  P.  C.)  contains 
tannin,  and  is  a  useful  external  remedy.  Whenever 
practicable  a  good  method  of  application  is  to  dust 
tannic  acid  on  the  part,  especially  for  haemorrhage ; 
if  this  is  gastric  or  intestinal  30  grains  or  more 
should  be  frequently  given  by  the  mouth.  For  ex- 
ternal use  or  for  application  to  the  throat  the  glyceri- 
num  is  useful.  A  gargle  of  1  fl.  dr.  of  the  glycerinum 
to  1  fl.  oz.  of  water  may  be  made.  The  lozenges  are 
convenient  for  pharyngitis.  A  spray  (6  to  10  gr.  in 
1  fl.  oz.  of  water)  or  an  insufflation  of  tannic  acid 
and  starch  may  be  used  for  the  mouth  and  larynx. 
The  ointment  of  galls  and  opium  is  a  favourite  appli- 
cation for  piles.  The  suppositories  are  useful  for 
rectal  discharges.  Solutions  of  10  gr.  to  1  fl.  oz.  of 
water  may  be  injected  into  the  urethra  for  gonorrhoea 
and  urethritis,  and  into  the  bladder  for  cystitis.  The 
decoction  of  oak  bark,  employed  as  a  rectal  injec- 
tion, destroys  the  threadworm.  Tannigen  (diacetyl 
tannin)  and  Tannalbin  (tannin  and  albumen)  have 
been  recommended  for  diarrhoea.  They  may  be 
given  in  10-grain  doses  in  a  cachet.  Tannoform 
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(tannin  and  formic  aldehyde)  is  used  as  a  dusting 
powder. 

Acidum  Galliciim.— Gallic  Acid.  Synonym.— 
Trihydroxy-benzoic  acid.  CsH,(OH)3COOH,H20. 

Soueck  Boil  one  part  of  powdered  galls  with  four  parts 

of  dilute  sulphuric  acid,  and  strain.  Gallic  acid  crystallizes 
out,  having  been  hydrolysed  from  the  tannic  acid  in  the  galls. 

Charactebs. — White  or  pale  acicular  prisms  or  silky 
needles.  Taste  acid.  Solubility. — 1  in  100  of  cold  water  ;  1 
in  3  of  boiling  water ;  1  in  8  of  alcohol  (90  per  cent.)  ;  1  in  5 
of  cold,  1  in  4  of  hot  glycerin. 

Incompatibles. — Per-salts  of  iron,  and  metallic  salts 
generally  ;  Spiritus  iEtheris  Nitrosi. 

Dose,  5  to  15  gr. 

Action. 

Gallic  acid  has  no  power  to  coagulate  albumen, 
and  therefore  possesses  none  of  the  local  properties 
of  tannic  acid.  If  it  is  wished  to  try  to  produce  the 
supposed  remote  astringent  effects  of  tannic  acid, 
gallic  acid  may  be  administered,  for  tannic  acid  is 
in  the  intestine  converted  into  it. 

Acidum  Pyi-ogallicum — Trioxybenzol.  (Not 
official.) 

Synonym.— Pyrogallol.  C,;Hs(OH)3. 

Source.— Obtained  by  heat  from  gallic  or  tannic  acid,  but 
chemically  it  is  related  to  phenol. 

Characters.— Light,  small,  white  crystals.  Odour,  none. 
Taste.— It  produces  a  feeling  of  coldness  on  the  tongue. 
Solubility.— 1  in  2§  of  water  ;  1  in  10  of  lard. 

Action  and  Thebapeutics. 
It  is  used  externally  as  an  ointment  (Jarisch's 
ointment  is  pyrogallic  acid,  60  gr. ;  lard,  1  oz.)  for 
the  treatment  of  chronic  psoriasis.  Jarisch's  oint- 
ment is  very  strong;  a  more  usual  strength  is  10 
or  20  gr.  to  an  ounce  of  lard.  Pyrogallic  acid  is  also 
an  excellent  parasiticide  for  ringworm.  It  must  not 
be  apphed  over  too  large  a  surface,  as  it  may  be 
absorbed,  and  then  it  breaks  up  the  blood  corpuscles 
causing  methffimoglobinuria  and  jaundice. 
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CATECHU. 

Cateclm.  Synonyms.— Pale  catechu,  Catechu  Palli- 
dum. An  extract  of  the  leaves  and  young  shoots  of  Uncaria 
gambier  (Nat.  Ord.  Rubiacece).  Prepared  at  Singapore  and 
other  places  in  the  Eastern  Archipelago. 

Characters.— In  cubes  (sometimes  agglutinated) ,  each  side 
1  in.,  deep  reddish  brown  externally,  pale  brown  internally ; 
dull,  earthy  fracture,  under  the  microscope  showing  myriads 
of  small  acicular  crystals.  Odourless.  Taste  at  first  astrin- 
gent, bitter,  then  sweet.    Entirely  soluble  in  boiling  water. 

Composition. — The  chief  constituents  are— (1)  Catechu- 
tannic  acid,  40  per  cent.,  the  active  principle,  isomeric 
with  catechin,  and  converted  into  it  by  boiling  or  by  the 
saliva,  a  red  colour  being  formed.  (2)  Catechin  or  catechuic 
acid,  probably  inactive.  (3)  Pyrocatechin  or  catechol,  C6H4 
(OH).,,  gives  a  green  colour  with  ferric  chloride.  Pyrocatecbin 
is  found  pathologically  in  the  urine  and  gives  it  a  dark  colour. 

Incompatibles. — Alkalies,  metallic  salts,  and  gelatin. 

Impurity. — Starch. 

Dose,  5  to  15  gr. 

Preparations. 

1.  Pulvis  Catechu  Compositus. — Catechu,  4  ; 
kino,  2 ;  rhatany,  2 ;  cinnamon,  1 ;  nutmeg,  1.  Strength 
of  catechu,  4  in  10. 

Dose,  10  to  40  gr. 

2.  Tinctura  Catechu. — Catechu,  4  ;  cinnamon, 
1 ;  alcohol  (60  per  cent.),  20.  Macerate. 

Dose,  I  to  1  fl.  dr. 

3.  Trochiscus  Catechu. — 1  gr.  in  each  with  a 
simple  basis. 

Action  and  Therapeutics. 
Catechu  is  a  powerful  astringent,  acting  in  virtue 
of  its  tannic  acid,  and  having  a  precisely  similar 
action  to  it.  It  is  used  as  a  lozenge  for  sore  throats, 
and  the  other  preparations,  especially  the  compound 
powder,  are  very  efficacious  for  diarrhoea. 

Catechu,  Black.— (Not  official.) 

An  extract  from  the  heart-wood  of  Acacia  cateclm. 
Blackish-brown  masses  almost  insoluble  in  water.  It  is  the 
form  of  catechu  in  the  pharmacopoeias  of  all  countries  but 
Great  Britain,  as  it  has  the  same  action  as,  but  is  much  more 
constant  and  powerful  than,  the  official  pale  catechu. 

Dose,  5  to  15  gr.  in  powder. 
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RHATMV. 

Krameriae  Radix.  -Krameria  Eoot.  Synonym. — 
Ehatany  Root.  The  dried  root  of  (1)  Para  Ehatany,  a  species 
of  Krameria  attributed  to  Krameria  argentea ;  or  of  (2) 
Peruvian  Ehatany,  Krameria  triandra  (N&t.Or&.PolygalacecB). 

Chabactebs. — (1)  Para.  —  Cylindrical  pieces,  purplish- 
brown,  smooth  thick  bark  which  adheres  closely  to  the  wood 
and  has  deep  cracks.  Wood,  fracture  short,  colour  reddish  - 
brown.  (2)  Peruvian. — Dark  reddish-brown  yellow,  woody 
axis.  The  bark  separates  easily,  is  thinner  than  that  of  Para, 
mostly  rough  and  scaly.  The  bark  of  both  kinds  is  strongly 
astringent,  and  tinges  the  saliva  red. 

Composition. — The  chief  constituents  are—  (1)  Rhatanhia- 
tannic  acid,  20  per  cent.  (2)  Rhatanhia  red,  the  colouring 
matter.    (3)  Ehatannin,  a  neutral  substance. 

Incompatibles. — Alkalies,  lime  water,  salts  of  iron  and 
lead,  and  gelatin. 

Preparations. 

1.  Extractum  Krameriae. — Aqueous. 
Dose,  5  to  15  gr. 

2.  Infusum  Krameriae. — 1  in  20  of  boiling  water. 
Dose,  i  to  1  fl.  oz. 

3.  Liquor  Krameriae  Concentratus.  —  Made 
in  the  usual  way  for  concentrated  liquors.    (See  p.  19.) 

Dose,  J  to  1  fl.  dr. 

4.  Fulvis  Catechu  Compositus.— Catechu,  4  ; 
kino,  2  ;  krameria,  2  ;  cinnamon,  1 ;  nutmeg,  1. 

Dose,  10  to  40  gr. 

5.  Tinctura  Krameriae.— Powdered  krameria 
root,  1 ;  alcohol  (60  per  cent.),  5.  Percolate. 

Dose,  |  to  1  fl.  dr. 

6.  Trochiscus  Krameriae.— 1  gr.  of  the  extract 
of  krameria  in  each  with  a  fruit  basis. 

7.  Trochiscus  Krameriae  et  Cocainse. — 1  gr. 

of  the  extract  of  krameria  and  i  gr.  of  cocaine  hydro- 
chloride in  each  with  a  fruit  basis. 

Action. 

The  action  of  rhatany  is  due  entirely  to  the  tannic 
acid  it  contains.  It  is  therefore  a  powerful  astrin- 
gent. 
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Therapeutics. 
The  powdered  extract  is  the  important  ingre- 
dient of  many  tooth  powders  which  are  useful  when 
the  gums  are  liable  to  bleed.  The  infusion  is  an 
excellent  gargle  for  a  relaxed  throat,  and  the  lozenges 
are  also  efficacious,  those  of  rhatany  and  cocaine  being 
specially  serviceable.  Bleeding  from  the  nose  or  the 
rectum  may  be  stopped  by  applying  powdered 
rhatany  root  locally ;  the  infusion  may  be  used  as 
an  injection  in  leucorrhcea  and  gonorrhoea.  Any  of 
the  preparations,  especially  the  compound  catechu 
powder,  are  powerful  astringents  for  all  varieties  of 
diarrhoea,  and  may  be  taken  to  stop  bleeding  from 
the  stomach  and  intestines.  They  are  also  given  as 
remote  haemostatics  for  haemoptysis  and  haematuria, 
but  they  are  not  reliable  for  these  purposes. 

KINO. 

KillO. — The  juice  obtained  from  incisions  into  the  trunk 
of  Pterocarpus  marsupium  (Nat.  Orel.  Leguminosa) ,  evapo- 
rated to  dryness.  Malabar. 

Chabacters.— Small,  angular,  glistening,  reddish- black, 
brittle  fragments.  In  thin  pieces,  and  at  the  edges  translucent 
and  ruby-red.  Inodorous.  When  chewed,  sticks  to  the  teeth 
and  colours  the  saliva  blood-red.  Solubility— Easily  in 
alcohol  (90  per  cent.),  also  in  boiling  water,  partially  in  cold. 

Composition. — The  chief  constituents  are— (1)  Eino- 
tannic  acid,  75  per  cent.  (2)  Kinoin,  a  crystalline  neutral 
substance.  (3)  Pyrocatechin,  CuH,(OH),  {see  p.  558).  (4)  Kmo 
red,  formed  from  kino-tannic  acid  by  oxidation.    (5)  Gum. 

'  Incompatiblbs.— Mineral  acids,  alkalies,  all  metallic  salts, 
carbonates,  gelatin. 

Dose,  5  to  20  gr. 

Preparations. 
1.  Pulvis    Kino    Compositus.  —  Kino,    15  ; 
opium",  1 ;  cinnamon,  4.    Strength,  1  of  opium  in  20. 
Dose,  5  to  20  gr. 

2    Tinctura    Kino.  —  Kino,   2 ;   glycerin,   6 ; 
water,  5  ;  alcohol  (90  per  cent.),  12.  Macerate. 
Dose,  h  to  1  fl.  dr. 

3.  Pulvis  Catechu  ComposituB.— 2  in  10  (see 
p.  558). 
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Action  and  Therapeutics. 
Kino-tannic  acid  acts  like  tannic  acid,  and  there- 
fore kino  is  a  powerful  astringent.    It  is  used  in 
astringent  gargles,  and  also  in  diarrhoea  mixtures. 

LOGWOOD. 

Haematoxyli  JLignum.— Logwood.  The  heart- 
wood  of  Hamatoxylon  campechiatmm  (Nat.  Ord  Lequ- 
mmosa).    Campeachy,  Honduras,  and  Jamaica. 

Chaeactebs.— The  logs,  in  which  form  it  is  imported,  are 
hard,  heavy,  orange  or  purple  red  externally,  and  internally 
reddish  brown.  The  chips  are  reddish  brown.  Odour  agreeable, 
peculiar.  Taste  sweetish,  astringent.  When  chewed  the  saliva 
is  coloured  reddish  pink.  Resembling  logwood.— Bed  sanders- 
wood,  which  is  more  dense  and  less  astringent 

CoMPosiTioN.-The  chief  constituents  are— (1)  Tannic 
acul.     (2)  Hematoxylin,  C,6H„O0,  12  per  cent.     OccurT  ng 

light    Solutions  of  it  are  used  to  stain  histological  specimens. 

PmPHoC°UT nLES-uMmeral  acids-  lime  ^v,  and  tar£ 
emetic  ;  metallic  salts  give  a  blue  colour. 

Preparation. 

Decoctum  Hsematoxyli.-Logwood,  1  oz  •  cin 
namon  bark,  70  gr. ;  water,  20  fl.  oz 
Dose,  |  to  2  fl.  oz. 

Action  and  Therapeutics. 

astri^nl^nl  ?  ^  acid  logWood  is  a  Powerf«l 
2?  'f  for  this  purpose  is  used  to  control 
ciiannoea  of  all  sorts.  It  may  be  combined  with 
other  astrmgents,  as  chalk  and^pium  I  does  not 
easily  produce  constipation.  It  colours  the  urZ 
and  feces  dark  red.  One  disadvantage  of  t  is  S 
it  stains  linen  if  dropped  on  it. 

HAUIAItlEJLIS. 
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free  from  outer  bark  and  then  smooth  reddish  brown.  Interior 
bright  brownish  red,  striated  longitudinally.  Taste  astringent. 

Composition. — The  chief  constituents  are — (1)  Tannic 
acid,  8  per  cent.  (2)  A  volatile  principle  not  yet  isolated. 
(3)  A  little  colouring  matter. 

Preparation. 
Tinctura  Hamamelidis. — Hamamelis  bark,  1 ; 
alcohol  (45  per  cent.),  10.  Percolate. 
Dose,  |  to  1  fl.  dr. 
Hamamelidis  Folia.— The  fresh  and  dried  leaves 
of  Hamamelis  virginiana. 

Characters.— 3  to  6  in.  long,  3  to  4  in.  broad,  oval,  apex 
obtuse,  oblique  at  the  base,  dark  brown  green  above,  pale  below. 
Veins  prominent.    Odour  slightly  tea-like.    Taste  astringent, 

^Composition  —  The  same  as  of  the  bark,  but  the  leaves 
contain  rather  less  tannin.  The  fresh  are  more  active  than 
the  dried. 

Preparations. 
1.  Extractum  Hamamelidis   Liquidum.  — 

Hamamelis  leaves,  powdered,  20  oz.,  percolated  with 
alcohol  (45  per  cent.),  20  fl.  oz. 
Dose,  5  to  15  m. 

2  Liquor  Hamamelidis.— Fresh  leaves,  5; 
water,  10 ;  alcohol  (90  per  cent.),  1.  Macerate  and  distil. 

3.  Unguentum  Hamamelidis.— The  liquid  ex- 
tract, 1 ;  hydrous  wool  fat,  9. 

Action  and  Therapeutics. 
Hamamelis  is,  because  of  its  tannic  acid,  astrin- 
gent and  haemostatic.  The  liquid  extract  or  the 
tincture  is  used  for  capillary  haemorrhage  from 
wounds,  for  bleeding  from  the  nose,  the  sockets  of 
the  teeth,  the  gums,  or  from  piles,  and  either  may 
be  injected  into  the  bladder  in  vesical  haemorrhage. 
For  all  these  purposes  they  are  diluted  with  water 
the  fluid  may  be  any  strength  ;  1  of  the ,  tmoture  to 
10  or  20  of  water  is  commonly  employed  -Really 
applied,  hamamelis,  either  as  the  ointment  or  a  dilute 
fluid  preparation,  such  as  the  liquor,  is  used  as  an 
Sngentin  bruises,  sprains,  pharyngitis,  and  nasal 
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catarrh.  The  ointment  is  often  used  for  piles.  Given 
by  the  mouth,  hamamelis  may  check  diarrhoea 
and  dysentery ;  and  it  is  reputed  to  be  a  remote 
haemostatic  and  astringent,  but  this  is  probably  in- 
correct. Hazeline  is  a  distilled  extract  from  the  leaves. 

EUCALYPTUS  GUM. 
Eucalypti  Giiiiuni.    Synonym.— Bed  gum.  A 
ruby-coloured  exudation  from  the  bark  of  Eucalyptus  roslrata 
(Nat.  Ord.  Myrtaccce)  and  some  other  species  of  eucalyptus. 
Australia. 

Characters.  —  Semi-translucent  and  garnet-coloured 
grains  or  small  masses.  Tough  and  difficult  to  powder. 
Adheres  to  the  teeth  when  chewed.  Taste  very  astringent. 
Soluble  in  water.  Resembling  eucalyptus  gum.— Kino,  which 
is  darker  and  feebly  soluble  in  water. 

Composition.  —  The  chief  constituents  are— (1)  Kino- 
tannic  acid.    (2)  Catechin.    (3)  Pyrocatechin  (see  p.  558) 

Dose,  2  to  5  gr. 

Preparation. 

Trochiscus  Eucalypti  Gmnmi.— 1  gr.  in  each 
with  a  fruit  basis. 

Action  and  Therapeutics. 

Red  gum  is,  in  virtue  of  its  tannic  acid,  powerfully 
astringent,  and  is  used  for  diarrhoea  and  dysentery 
The  lozenges,  or  a  decoction  of  1  in  40  as  a  gargle 
are  employed  for  relaxed  throats.    This  decoction 
may  also  be  given  in  doses  of  2  to  4  fl.  dr.  for  diarrhoea 
il(luld  extract  (red  gum,  7  ;  water,  21 ;  alcohol  T90 
per  cent.],  1  :  dose,  \  to  1  fl.  dr.)  is  a  useful  prepara- 
tion. In]  ected  into  the  nose  it  stops  epistaxis.  Mixed 
with  1  in  10  of  water  it  may  be  injected  into  the 
rectum  or  yagma  or  may  be  used  as  a  mouth  wash 
buppositories  each  containing  5  gr.  of  red  gum  are 
prepared,  and  may  be  employed  for  piles.  ' 

Coto  Cortex.— (Not  official.) 

A  bark  obtained  from  Bolivia,  species  undetermined 

b™?^CT?M-~Flatv.  °r  CUlved  Pieces>  12       long  3.  in 
broad,  of  a  cinnamon-brown  colour.    Its  active  n2i 
cotoin,  a  glucoside.    Coto  is  placed  het^ngX tugs 

o  o  2 
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containing  tannic  acid,  provisionally  until  its  composition  is 
known. 

Preparation  (Brit.  Pharm.  Conference). 
Tinctura  Coto  Coto,  1 ;  alcohol  (90  per  cent.), 

10. 

Dose,  10  m.  every  two  hours  (with  mucilage  and 
syrup  to  suspend  the  large  amount  of  resin  which  it 
contains,  and  which  is  precipitated  by  the  addition  of 
water). 

Action. 

Coto  is  employed  to  check  diarrhoea,  especially 
that  of  phthisis.  Cotoin  (dose,  ^  to  2  gr.  in  a  pill) 
may  be  used. 

GROUP  IX. 
Vegetable  Demulcent  Substances. 
Many  of  these  are  nutritive. 
Olive  Oil,  Soap,  Glycerin,  Oleic  Acid,  Almonds, 
Tragacanth,  Gum  Acacia,  Liquorice,  Linseed, 
Sugar,  Malt,  Soya  Beans. 

OLIVE  OIL,. 

Oleum  Olivae.— The  oil  expressed  from  the  ripe  fruit 
of  Olea  curopcea  (Nat.  Ord.  Oleacecc).    South  Europe. 

Chabactees. — A  pale  yellow  or  greenish  yellow  fluid. 
Odour  faint.    Taste  oleaginous.    Sp.  gr.  0-914-0-919. 

Composition. — The  two  constituents  are— (1)  Olein,  72 
per  cent.,  a  fluid  oil,  a  compound  of  oleic  acid  and  glyceryl, 
thus :  C.,H5(C1BH3302)r  (2)  Palmitin,  nearly  28  per  cent., 
a  solid  oil,  a  compound  of  palmitic  acid  and  glyceryl, 
C,H5(C16H310.,).,.  The  formula  for  oleic  acid  is  ClsH310, ; 
and"for  palmitic,  C^H^O,.  Olive  oil  is  much  adulterated, 
especially  with  sesame  oil  and  cotton-seed  oil. 

Dose,  a  to  1  fl.  oz. 

Olive  oil  is  contained  in  many  plasters,  ointments,  and 
liniments.  From  it  are  made  hard  soap,  soft  soap,  and  glycerin. 

Action  and  Therapeutics. 
External.— Olive  oil  is  used  to  facilitate  the 
rubbing  of  parts  ;  for  this  purpose  it  is  employed  an 
massage.  It  is  a  common  soothing  protective  to  burns 
(see  Linimentum  Calcis,  p.  152).  and  may  be  mixed 
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with  poultices  to  prevent  their  sticking  to  the  skin. 
If  rubbed  in  vigorously,  it  can  be  absorbed  through 
the  epidermis,  and  might  be  thus  used  as  a  food 
when  nourishment  cannot  be  given  by  the  mouth. 

Internal.— For  its  soothing  protective  qualities 
it  may  be  swallowed  after  corrosive  poisons  have 
been  taken.  All  fats  retard  gastric  and  accelerate 
pancreatic  secretion.  Olive  oil  is  an  excellent  mild 
laxative,  and  can  be  given  with  food  for  this  purpose. 
Some  persons  like  it,  with  others  it  excites  nausea 
and  vomiting.  An  olive  oil  enema  (warm  olive  oil, 
5  fl.  oz. ;  with  or  without  warm  mucilage  of  starch' 
8  fl  oz.)  is  often  used  to  open  the  bowels  when  a 
mild  non-irritating  injection  is  required. 

A  gall-stone  placed  in  pure  olive  oil  at  the  tem- 
perature of  the  body  is  slowly  dissolved,  because 
cholesterm,  which  is  the  chief  constituent  of  ^all- 
stones,  is  soluble  in  olive  oil.  It  is  also  soluble  in 
oleic  acid  and  m  animal  soaps.  Many  patients  suffer- 
ing from  gall-stones  derive  much  benefit  from  taking 
olive  oil.  This  is  chiefly  because  the  oil  or  some  of  its 
constituents  are  excreted  by  the  bile,  and  to  a  much 
less  extent  because  the  intestinal  peristalsis  set  up 
by  the  ohve  oil  extends  to  the  bile  ducts.  From 

with  fish  or  potato.  Some  people  take  it  better  if 
*aZf  aans,o£  menthol  and  a  drachm  of  brandy  are 
added  to  each  8  fl  oz.  of  oil.    If  it  disagrees,  oleic 

Sr\mc7  be  ried-    Eunatrol> 01  Pure  ol»te  of 
i VS  glVGn  a  Special  name  *<>  distinguish 
t  horn  the  ordinary  impure  forms,  has  been  success- 
fully used  m  cases  of  gall-stones.    Thirty  or  forty 

fnn?hVK  °? iS  a  f0^d'  and  is  the  best  means  of  giving 
food  subcutaneously;  15  c.c.  of  sterilized  oil  maybe 
injec  ed  under  the  skin  twice  a  day.  Tn  s  vTelds 
(^.587G)Cal0rleS'and  iS  -  aW  t0  -tal  Kg 
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SOAP. 

Sap©  Duvus. — Hard  soap.  It  is  sodium  oleate, 
NaC18H3302,  containing  30  per  cent,  of  water.  It  is  rarely  pure, 
almost  always  containing  some  alkaline  hydroxide  or  carbonate. 

Source. — Made  by  acting  on  olive  oil  with  caustic  soda. 
C.)H,(C18H3302).i  +  3NaHO  =  3NaCl8H330.,  (hard  soap)  +  C3H. 
(OH),  (glycerin). 

Preparations. 

1.  Emplastrum  Saponis. — Hard  soap,  6  ;  lead 
plaster,  36 ;  resin,  1. 

2.  Pilula  Saponis  Composita. — Opium,  1 ;  hard 
soap,  3  ;  syrup  of  glucose,  1.    (See  Opium,  p.  336.) 

Dose,  2  to  4  gv. 

Hard  soap  is  used  to  make  many  pills. 

Sapo  Mollis. — Soft  Soap.  It  is  potassium  oleate, 
KC18H3302.  It  is  rarely  pure,  almost  always  containing  some 
alkaline  hydroxide  or  carbonate. 

Source. — Made  by  acting  on  olive  oil  with  caustic  potash. 
C3H,(C18H3302)3  f  3KHO  =  3KC,8H9302  +  C3H5(OH)3  (glycerin). 

Preparation. 

Linimentum  Saponis.  Synonym. — Opodeldoc. 

Soft  soap,  16  ;  camphor,  8  ;  oil  of  rosemary,  3  ;  alcohol 

(90  per  cent.),  128  ;  water,  32. 
Soft  soap  is  contained  in  Linimentum  Terebinthinte. 
Linimentum  Saponis  is  contained  in  Linimentum  Opii. 
For  Sapo  Animalis  see  p.  619. 

Uses. 

Hard  soap,  like  curd  soap,  may  be  used  for 
medicated  soaps.  The  prescriber  should  state  the 
percentage  of  the  drug,  e.g.  ichthyol,  tar,  sulphur, 
he  wishes  the  soap  to  contain.  The  dispenser 
planes  the  hard  or  curd  soap  into  thin  shavings, 
dries  them  at  100°  F.,  powders  them  in  a  mortar, 
then  thoroughly  mixes  and  beats  up  the  soap  powder, 
the  drugs,  and  1  part  of  alcohol  (60  per  cent.)  to  8  parts 
of  soap  powder.  The  whole  is  put  into  a  soap 
press  and  stamped. 


SOAP — GLYCERIN 


567 


Hard  soap  forms  a  basis  for  many  pills  and  for 
the  plaster  of  it.  Soft  soap  is  a  basis  for  the  liniment 
of  it.  Either  variety  is  frequently  made  into  a  lather 
with  about  a  pint  of  water  at  100°  F.  and  used  as  a 
purgative  enema.  Soft  soap  is  much  to  be  preferred  ; 
about  1  fl.  oz.  is  commonly  used.  All  enemata,  but 
perhaps  especially  those  made  with  hard  soap,  may 
produce  an  erythematous  rash,  probably  due  to  the 
solution  and  consequent  absorption  of  some  faecal 
toxin. 

GLYCERIN. 

Glycerinum.— Glycerin.  C3H5(OH)3.  Synonym. — 
Glycerol.  It  is  a  trihydrio  alcohol.  It  is  always  associated 
with  a  little  water. 

Source. — It  is  obtained  by  the  interaction  of  alkalies  or 
of  superheated  steam  with  fats  and  fixed  oils  (see  pp.  4  and  569). 

Characters. — These  are  well  known.  It  is  miscible  with 
water  and  alcohol.  Its  sp.  gr.  is  1-26.  It  is  formed  in  the 
making  of  lead  plaster  (see  p.  160). 

Dose,  1  to  2  fl.  dr. 

Preparations. 

1.  Glycerinum  Acidi  Borici.  Synonym.— 
Boroglyceride. — Powdered  boric  acid;  glycerin,  q.  s.  ; 
heat  gently  to  form  a  30  per  cent,  solution. 

2.  Glycerinum  Acidi  Carbolici.  —  Carbolic 
acid,  1  ;  glycerin,  5. 

3.  Glycerinum  Acidi  Tannici. — Tannic  acid, 
1  ;  glycerin,  5. 

4.  Glycerinum  Aluminis. — Alum,  1 ;  glycerin, 
G  ;  distilled  water,  §  ;  heat  gently  if  necessary. 

5.  Glycerinum  Amyli.— Starch,  1;  glycerin, 
6^  ;  water,  1\  ;  heat  to  form  a  jelly. 

6.  Glycerinum  Boracis.— Borax,  1 ;  glycerin,  6. 

7.  Glycerinum  Pepsini.— Pepsin,  800  gr. ; 
hydrochloric  acid,  110  m  ;  glycerin,  12  fl.  oz.  ;  distilled 
water  to  20  fl.  oz.  Strength,  1  fl.  dr.  represents  5  gr.  of 
pepsin. 

Dose,  1  to  2  fl.  dr. 

8.  Glycerinum  Plumbi  Subacetatis  Lead 

acetate,  5 ;  lead  oxide,  3| ;  glycerin,  20 ;  water,  12.  Boil. 
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9.  Glycerinum  Tragacanthse.—  Tragacanth,  1 ; 
glycerin,  3  ;  water,  1. 

10.  Suppositoria  G-lycerini  Gelatin,  1 ;  gly- 
cerin, 5  ;  water,  q.  s. ;  each  suppository  contains  70  per 
cent,  of  glycerin.  They  must  be  kept  wrapped  in 
waxed  paper,  as  they  absorb  moisture. 

Glycerin  is  also  contained  in  Linimentum  Potassii  Iodidi 
cum  Sapone,  in  Mel  Boracis,  in  all  Lamellne,  in  Extractum 
Cinchona;  Liquidurn,  Pilula  Quininai  Sulphatis,  Pilula  Perri, 
Syrupus  Pruni  Virginianse,  Lotio  Hydrargyri  Nigra,  Liquor 
Ethyl  Nitritis,  Liquor  Thyroidei,  Tinctura  Ehei  Composita, 
Tinctura  Kino,  Tinctura  Chloroformi  et  Morphinre  Composita, 
Confectio  Sulphuris,  Unguentum  Acidi  Carbolici,  Unguentum 
Sulphuris  Iodidi,  and  in  Unguentum.  Iodi. 

Action. 

External. — As  glycerin  is  an  excellent  solvent 
for  numerous  bodies,  such  as  iodine,  bromine,  alkalies, 
tannic  acid,  many  neutral  salts,  alkaloids,  and  salicin, 
it  is  a  good  vehicle  for  applying  these  substances  to 
tbe  skin  and  to  sores.  It  does  not  evaporate  nor  turn 
rancid,  and  is  powerfully  hygroscopic. 

Internal. — In  man  the  only  visible  effect  pro- 
duced by  its  administration  is  purging.  This  occurs 
with  quite  small  doses  if  it  is  given  by  the  rectum, 
but  large  doses  are  necessary  if  given  by  the  mouth. 
It  is  absorbed  from  the  alimentary  canal,  and  is  to 
a  slight  extent  a  food,  for  some  of  it  is  oxidized  in 
the  body.  Sometimes  its  administration  leads  to 
the  appearance  in  the  urine  of  a  body  which  reduces 
cupric  oxide  and  gives  the  fermentation  test  for 
sugar.  There  has  been  much  dispute  as  to  whether 
glycerin  can  control  nitrogenous  metabolism,  but 
it  appears  that  it  cannot  in  any  way  save  the  waste 
of  nitrogenous  tissues.  It  probably  has  some  influ- 
ence on  the  amount  of  glycogen  in  the  liver.  It 
has  also  been  thought  to  prevent  artificial  glycosuria, 
but  this  is  doubtful. 

Very  large  doses  in  animals  cause  the  urine  to  be 
dark  from  the  presence  of  the  colouring  matter  of 
the  blood,  although  there  are  no  corpuscles  in  it; 
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they  also  lead  to  loss  of  muscular  strength,  lethargy, 
dryness  of  mucous  membranes,  collapse,  and  death. 

Therapeutics. 

External. — Glycerin  is  much  employed  as  a 
basis  for  applications  to  the  skin  and  the  eye.  It 
is  commonly  used  for  chapped  hands  and  slight  ex- 
coriations. It  is  readily  absorbed  when  rubbed  into 
the  skin,  therefore  it  is  a  convenient  vehicle  for  the 
absorption  of  substances  by  the  skin.  Belladonna 
mixed  with  glycerin  is  often  rubbed  in  when  we 
desire  its  local  anodyne  action  (see  p.  365). 

Internal. — As  glycerin  is  sweet  it  is  an  excellent 
flavouring  agent.  It  is  demulcent,  and  is  used  as  a 
vehicle  for  applying  substances,  such  as  tannic  acid, 
to  the  throat.  Glycerin  is  rarely  given  by  the 
mouth  for  any  medicinal  virtue.  It  has  been  ad- 
ministered for  dyspepsia,  for  diabetes,  and  as  a 
nutritive  agent,  but  probably  in  each  case  without 
much  good.  One  to  two  fluid  drachms  inj  ected  up  the 
rectum,  or  a  glycerin  suppository,  form  an  excellent 
means  of  opening  the  bowels  in  simple  constipation, 
especially  when  the  faaces  are  in  the  sigmoid  flexure 
and  rectum.  The  result  is  prompt,  often  occurring 
within  less  than  half  an  hour.  No  pain  or  con- 
stitutional disturbance  is  produced. 


OLEIC  ACID. 

Acidum  Oleicum.— CH3(CH,),CH:CH(CH,).COOH. 

Source.— Made  by  the  saponifying  action  of  alkalies  and 
the  subsequent  action  of  acids,  or  by  saponifying  oils  and  fats 
with  superheated  steam.  The  oleic  acid  is  separated  from 
the  solid  fats  present  by  pressure.  In  the  case  of  olive  oil  the 
(g&)lS  °A(C'8H^  +  3H*°  =  3HC,8HlA  +  C3H6(OH)3 

Chabactees.-A  straw-coloured  oily  liquid,  nearly  odour- 
less and  tasteless,  very  faintly  acid.    By  exposure  it  darkens  in 
colour  and  becomes  rancid.    It  becomes  semi -solid  at  40°  F 
Bp.  gr.  0-89  to  0-91.    Solubility—Not  in  water.    Easily  in 
alcohol,  chloroform,  and  ether. 
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Impurities. — It  is  rarely  pure,  usually  containing  stearic 
and  palmitic  acids. 

Oleic  acid  is  contained  in  Unguentum  Atropinse,  in 
Unguentum  Aconitinaa,  and  Unguentum  Veratrinai. 

Lead  plaster  contains  oleate  of  lead,  and  Zinc  oleate 
ointment  contains  oleate  of  zinc. 

Hydrargyri  Oleas  is  official. 

Action  and  Therapeutics. 

Oleic  acid  is  used  as  a  solvent  for  remedies  which 
it  is  desired  to  apply  by  means  of  cutaneous  inunc- 
tion, for  it  more  readily  penetrates  the  skin  than 
fats  and  oils.  It  is  particularly  useful  as  it  will 
dissolve  most  metallic  oxides  and  all  alkaloids  (but 
not  their  salts),  forming  oleates  dissolved  in  the 
excess  of  oleic  acid.  Hence  its  employment  in  the 
official  preparations  mentioned  above.  Oleate  of 
copper  is  also  used  for  ringworm  and  indolent  sores. 
Oleic  acid  is  given  internally  in  capsules  (7-g  n\  in 
each)  for  gallstones.  Two  or  three  daily,  best  on 
an  empty  stomach.   It  acts  like  olive  oil  (see  p.  565). 

AOIONDS. 

Amygdala  Dulcis.—  Sweet  Almond.  Synonym. — 
Jordan  almond.  The  ripe  seed  of  Prunus  amygdalus,  var. 
dulcis  (Nat.  Ord.  Rosacea). 

Characters. — More  than  1  in.  long ;  oblong,  acute  at  one 
end,  rounded  at  the  other,  flattened  ;  brown,  slightly  rough 
exterior.    Taste  sweet  and  nutty. 

Composition  The  chief  constituents  are— (1)  Oleum 

Amygdalce  (see  p.  571),  50  per  cent.,  the  same  fixed  oil  as  in 
bitter  almonds.    (2)  Emulsin  and  other  albuminous  bodies. 

Impurity. — The  bitter  almond,  giving  an  odour  of  prussic 
acid  when  rubbed  with  water. 

Preparations. 

1.  Pulvis  Amygdalae  Compositus.  —  Sweet 
almonds,  8  ;  sugar,  4  ;  gum  acacia,  1. 

Dose,  60  to  120  gv. 

2.  Mistura  Amygdalae.— Compound  almond 
powder,  1 ;  water,  8. 

Dose,  h  to  1  fl.  oz. 
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Amygdala  Amara. — Bitter  Almond.  The  ripe 
seed  of  Primus  amygdalus,  var.  amara  (Nat.  Ord.  Rosacea). 

Characters. — Like  the  sweet  almond,  but  broader  and 
shorter,  with  a  bitter  taste. 

Composition.— The  chief  constituents  are — (1)  Oleum 
Amygdala  (see  below),  50  per  cent.  (2)  Emulsin.  (3) 
Amygdalin,  C.JBLjNO,,,  a  crystalline  soluble  glucoside  which, 
on  distilling  with  water,  is  hydrolysed  by  the  enzyme,  emulsin, 
and  yields  glucose,  prussic  acid  and  Oleum  Amygdala  Amara 
(synonym — Essential  oil  of  bitter  almonds)  (not  official).  Thus 
C20H.,,NO,,  +  2H20  =  C„H5COH  (the  essential  oil)  +  HON + 
2C„H"1.206.  The  oil  itself  is  not  poisonous,  and  is  used  to  flavour 
sweets ;  nitro-benzol  used  to  be  often  substituted,  and  has 
caused  death.  The  essential  oil  usually  has  some  prussic 
acid  associated  with  it,  and  this  form  may  be  used  for  external 
application,  but  for  internal  use  the  oil  without  prussic  acid 
should  be  ordered. 

Oleum  Amygdala;. 

Source. — The  fixed  oil  obtained  by  expression  from  either 
sweet  or  bitter  almonds. 

Characters. — Pale  yellow,  nearly  inodorous,  with  an 
oleaginous,  nutty  taste.  Solubility. — Slightly  in  alcohol,  easily 
in  ether  or  chloroform.  Sp.  gr.  0-915  to  0-920.  It  is  com- 
monly adulterated  with  peach-kernel  oil. 

Almond  oil  is  contained  in  Linimentum  Ammonire, 
Oleum  Phosphoratum,  Unguentum  Cetacei  and  Unguentum 
Aqure  Rosas,  as  it  makes  a  whiter  ointment  than  olive  oil. 

Action  and  Theeapeutics. 

The  sweet  almond  is  demulcent.  Its  most  im- 
portant medicinal  use  is  that  it  is  made  into  flour  to 
replace  starchy  food  in  cases  of  diabetes.  Biscuits 
are  made  of  the  flour.  These  are  very  palatable,  are 
a  good  nutritive  food,  and  contain  very  little  starch. 
The  only  objection  to  them  is  their  price.  With  a 
little  care  they  can  be  made  at  home.  The  flour  of 
other  nuts,  as  Brazil  nuts,  has  been  used,  but  it  is  not 
nearly  so  palatable. 

The  almond  mixture  is  a  very  pleasant  vehicle 
for  the  suspension  of  insoluble  substances,  and  the 
powder  is  a  palatable  basis  for  powders. 

Oleum  Amygdala;  might  be  used  for  the  same  pur- 
poses as  olive  oil.  It  is  pleasanter,  but  very  expensive, 
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TRAGACANTH . 

>  Tragacantha— A  gummy  exudation  obtained  by 
incision  from  Astragalus  gummifer  and  other  species  of 
Astragalus  (Nat.  Ord.  Leguminosai).  Known  in  commerce  as 
Syrian  Tragacanth.    From  Asia  Minor. 

Characters— In  white  or  yellowish,  thin,  flaky  pieces,  of 
varying  size  or  shape,  marked  with  concentric  ridges,  some- 
what translucent,  tough,  but  more  pulverizable  at  a  tempera- 
ture of  120°  F.  Odourless  and  almost  tasteless.  Sparingly 
soluble  in  cold  water,  but  swells  into  a  gelatinous  mass,  which 
is  tinged  violet  (not  so  deep  as  the  colour  given  by  starch)  by 
tincture  of  iodine.  Resembling  tragacanth.— Scilla,  which  is 
thicker  and  opaque. 

Impurities. — Other  gums. 

Composition.— The  chief  constituents  are— (1)  Traga- 
canthin  (said  to  be  identical  with  Bassorin),  a  gum,  C^H^O,,,, 
33  per  cent.,  only  slightly  soluble  in  water,  unfermentable. 
(2)  An  Arabin-like  gum,  53  per  cent.,  soluble  in  water,  very 
like  the  arabin  of  acacia,  but  it  is  precipitated  by  lead  acetate 
or  ferric  chloride.    (3)  A  little  starch. 

Preparations. 

1.  Glycerinum  Tragacanthse. — Tragacanth,  1  ; 
glycerin,  3  ;  water,  1. 

2.  Mucilago  Tragacanthse. — Tragacanth,  1 ; 
alcohol  (90  per  cent.),  2  ;  water,  80. 

Dose,  1  to  4  fl.  dr. 

3.  Pulvis  TragacanthBB  Compositus. — Traga- 
canth, 1 ;  gum  acacia,  1 ;  starch,  1 ;  sugar,  3. 

Dose,  20  to  60  gr. 

Tragacanth  is  contained  in  Confectio  Sulphuris,  Mistura 
Cretfe,  Mistura  Guaiaci,  Pilula  Ferri,  Pilula  Quinines  Sul- 
phatis,  and  Pulvis  Opii  Compositus. 

Mucilage  of  Tragacanth  is  contained  in  Lotio  Hydrargyri 
Nigra. 

Action  and  Therapeutics. 

Tragacanth  is  a  demulcent,  and  as  such  may  be 
soothing  when  applied  to  a  sore  throat.  Its  chief 
use  is  to  suspend  insoluble  bodies,  as  resins,  oils,  and 
insoluble  powders.  The  mucilage  is  better  for  this 
purpose  than  the  compound  powder,  which,  because 
of  its  starch,  is  liable  to  ferment. 
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GUM  ACACIA. 

Acaciae  Glimmi. — A  gummy  exudation  from  the 
stem  and  branches  of  Acacia  Senegal  (Nat.  Ord.  Leguminosa) , 
and  from  other  species  of  Acacia.  Kordofan. 

Characters. — Bound  or  ovoid  tears  or  masses.  Colour- 
less, or  with  a  yellowish-brown  tint.  The  tears  are  either 
opaque  from  numerous  minute  fissures  and  brittle,  or  they 
are  glistening,  transparent,  and  difficult  to  break.  No  odour. 
Taste  bland,  mucilaginous.  Solubility.— Freely  in  water,  not 
in  alcohol. 

Composition.— The  chief  constituent  is  arabm,  or  arabic 
acid,  C6H10O5 ;  most  of  it  is  combined  with  calcium,  but  some 
with  magnesium  and  potassium.  It  is  unaffected  by  lead 
acetate. 

Impurities. — Starch,  gum-resins. 

Incompatibles.—  Alcohol,  sulphuric  acid,  borax,  per-salts 
of  iron,  and  lead  subacetate. 

Preparation. 
Mucilag-o  Acaciae.— Gum  acacia,  4  ;  water,  6. 
Dose,  1  to  4  fl.  dr. 

Gum  acacia  is  contained  in  Pilula  Ferri,  Pulvis  Amygdala) 
Compositus,  Pulvis  Tragacanthte  Compositus,  and  all  Tro- 
chisci. 

Action  and  Theeapeutics. 
Gum  acacia  is  demulcent.  It  is  used  to  suspend 
insoluble  substances,  as  oils,  resins,  and  insoluble 
powders.  A  fluid  ounce  of  most  oils  or  resinous 
tinctures  requires  3  fl.  dr.  of  mucilage  of  acacia  for 
suspension,  but  copaiba  requires  10  fl.  dr  A  dis- 
advantage of  it  is  tbat  it  is  liable  to  undergo  acetous 
fermentation,  wbich  greatly  diminishes  its  emulsi- 
fying power.  This  may  to  some  extent  be  overcome 
by  making  it  with  tolu  water  or  clove  water  It 
may  give  rise  to  indigestion  and  diarrhoea. 

LIQUORICE. 

m,  GIJcy;rIuzai  Radix.-Liquorice  Root.  The  peeled 
root  and  peeled  subterranean  stems  of  Glycyrrhizc i  alalia 
another  speoes  (Nat.  Ord.  LegummosvJ.  'cultivafed  in 

npOiCiT,CT8~L0ng  cylindrical  pieces;  before  beina 
peeled  dark  brown  and  longitudinally  wrinkled,  when  peeled 
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yellow,  iibrous.  Fracture  fibrous.  Faint  odour.  When  fresh, 
taste  sweet  and  mucilaginous,  slightly  acid  when  dried! 
Resembling  liquorice.— Pyrethrum  and  Taraxacum,  which  are 
not  sweet. 

Composition.— The  chief  constituents  are— (1)  Glycyr- 
rhizin,  a  yellow  amorphous  glucoside,  C24H3l.OD,  probably  in 
combination  with  ammonia.  With  acids  this  yields  a  very 
bitter  substance,  glycyrrhetin,  and  glucose.  (2)  Asparagin. 
(3)  Grape  sugar,  resin,  starch,  gum  and  malic  acid. 

Preparations. 

1.  Extractum  G-lycyrrhizee.— Aqueous. 
Dose,  5  to  20  gr. 

2.  Extractum    Glycyrrhizse     Liqiiidum. — 

Aqueous  with  a  little  alcohol  (90  per  cent.). 
Dose,  \  to  1  fl.  dr. 

3.  Pulvis  Glycyrrhizse  Compositus. — Senna, 
2 ;  liquorice  root,  2 ;  fennel,  1 ;  sublimed  sulphur,  1 ; 
sugar,  6. 

Dose,  60  to  120  gr. 

Liq  uorice  or  its  preparations  are  con  tained  in  many  pre- 
parations, generally  to  cover  their  nauseous  taste.  They  hide 
very  well  that  of  aloes,  cascara  sagrada,  ammonium  chloride, 
hyoscyamus,  senega,  senna,  turpentine,  and  very  bitter  sub- 
stances. 

Action  and  Theeapeutics. 

Liquorice  is  an  excellent  demulcent  for  sore 
throats.  It  is  used  to  hide  the  taste  of  nasty 
medicines,  and  as  a  basis  for  pills.  The  compound 
liquorice  powder  is  laxative  in  virtue  of  its  senna 
and  sulphur. 

LillVSEED. 

LiniUH< — Linseed.  The  dried  ripe  seeds  of  Linum 
usitatissimum,  flax  (Nat.  Ord.  Linece).   Cultivated  in  Britain. 

Chabacteks. — Small,  flat,  oval,  pointed,  with  acute  edges  ; 
brown,  smooth,  shining  externally,  yellowish  white  within; 
odourless ;  testa  mucilaginous. 

Composition. — The  covering  contains  much  mucilage. 
The  interior  contains  30  per  cent,  of  the  fixed  oil  (see  p.  575). 

Linum  Coiitusum.— Crushed  Linseed.  Synonym. 
—Linseed  meal.  Linseed  reduced  to  powder.  It  should  be 
recently  prepared. 


LINSEED 


575 


Oleum  L.ini.— Linseed  Oil. 

Source.  —  Expressed  at  ordinary  temperature  from 
linseed. 

Characters. — It  is  viscid,  yellow  fixed  oil,  of  sp.  gr.  0-932. 
It  is  commonly  called  "  drying  oil  "  because  it  unites  with 
oxygen  and  becomes  resinoid  on  exposure,  the  linoleic  acid 
in  it  becoming  oxylinoleic  acid. 

Composition. — It  consists  of  a  compound  of  glyceryl  with 
linoleic  acid  together  with  small  quantities  of  palmitin  and 
myristin. 

Action  and  Theeapeutics. 
A  linseed  poultice  (mix  gradually  4  parts  of  crushed 
linseed  with  10  of  boiling  water,  stirring  all  the 
while.  Do  it  before  the  fire,  and  heat  the  basin  first 
so  that  the  poultice  may  be  as  warm  as  possible)  is 
a  very  common  means  of  applying  warmth  and  mois- 
ture to  a  part.  It  is  used  to  relieve  pain,  and  as 
a  mild  irritant  to  accelerate  inflammation  and  the 
bursting  of  an  abscess,  or  as  a  counter-irritant  in  all 
sorts  of  deep-seated  inflammations.  The  poultices 
should  not  be  too  thick,  and  should  be  smeared 
with  oil  to  prevent  their  sticking  to  the  skin.  The 
vascular  dilatation  caused  by  a  linseed  poultice  may 
be  increased  by  adding  1  part  of  mustard  to  16  of 
linseed.  A  layer  of  linseed  meal  may  be  placed  on 
the  powdered  ice  of  an  ice  poultice  (see  p.  117),  to 
absorb  the  water  and  to  prevent  the  lumps  of  ice 
from  hurting  the  skin.  The  ice  poultice  may  be 
made  in  between  sheets  of  thin  gutta-percha,  and 
the  edges  stuck  together  by  being  moistened  with 
chloroform. 

Linseed  oil  is  applied  to  burns.  Mixed  with  an 
equal  quantity  of  lime  water  it  forms  carron  oil, 
which  is  a  substitute  for  Linimentum  Calcis. 

Linseed  tea  (linseed,  150  gr.  ;  liquorice,  50  gr. ; 
boiling  water,  10  fl.  oz. ;  infuse  for  two  hours)  is  a 
common  domestic  demulcent ;  the  large  quantity  of 
mucilage  it  contains  forms  a  coating  for  the  pharynx 
and  mouth,  and  thus  relieves  cough  due  to  sore 
throat.    It  is  said  to  be  slightly  diuretic. 
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SUGAR. 

Saccharcun  Pui-incatuni.  —  Eefined  Sugar. 
Synonyms.  -  Cane  sugar,  Sucrose.  C^H^O,,. 

Preparations. 

1.  Syrupus.— 5  in  1\  of  water  with  the  aid  of 
heat.    Sp.  gr.  1-330. 

2.  Syrupus  Glucosi.  —  Syrup,  2  oz.;  liquid 
glucose  of  commerce,  1  oz. 

Action  and  Therapeutics. 

Sugar  is  used  as  a  sweetening  agent,  and  in  Liquor 
Calcis  Saccharatus  it  increases  the  solubility  of  the 
lime.  Syrupus  Glucosi  is  used  in  pharmacy,  especially 
in  the  making  of  pills,  as  it  forms  a  neutral  basis. 

Glucose. — (Not  official.)  Synonyms. — Dextrose,  Grape 
sugar.  Tubes  containing  such  an  amount  of  glucose  that, 
when  added  to  a  pint  of  sterilized  water,  a  5  per  cent,  (isotonic 
with  the  blood)  solution  is  formed,  are  sold.  Such  a  solution, 
transfused  into  the  subcutaneous  tissue,  may  be  used  for  arti- 
ficial feeding  as  a  preliminary  to  severe  operations  (see  also 
p.  565).  Sugar  is  better  absorbed  from  the  rectum  than  any 
other  food.  A  good  nutrient  enema  is  the  yolks  of  2  eggs, 
0-5  grm.  of  common  salt,  50  grms.  of  pure  dextrose  with 
300  c.c.  of  peptonized  milk. 

LiSeviilosc— (Not  official).  Sufferers  from  diabetes 
can  sometimes  take  this  without  harm  when  they  cannot 
tolerate  any  other  carbohydrate. 

Malt. — (Not  official.)  Synonym. — Byne.  The  seed  of 
common  barley,  Hordeum  distichum  (Nat.  Ord.Graminacece), 
caused  to  enter  the  incipient  stage  of  germination  by  heat  and 
then  dried.  It  contains  the  ferment  diastase,  which  can 
convert  starch  into  dextrin  and  maltose.  Thus  10(CeH,oO5) 
+  4H.p  =  4C,,H22On  maltose  +  (C^H^O,,,)  dextrin. 

Extraction  Malti.— Extract  of  Malt.  (Not  official.) 
Synonym. — Extractum  Bynes,  Maltine.  A  liquid  of  the 
density  of  honey. 

Souece. — It  is  prepared  in  many  ways  from  malt,  but 
the  basis  of  them  all  is  that  malt  is  macerated  with  water  at 
about  125°  F.  to  160°  F.,  and  evaporated  to  the  consistency 
of  a  thick  extract.  Sometimes  cold  water  is  added  and  the 
mixture  is  heated  to  between  125°  and  160°  F.,  or  the  warm 
water  may  be  added  at  once.  The  maceration  lasts  several  hours. 
Sometimes  the  extract  is  then  boiled  to  destroy  the  diastasic 
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ferment,  for  then  it  keeps  better,  but  it  loses  a  valuable  con- 
stituent. Manufacturers  often  mix  flour  with  the  malt.  The 
evaporation  may  be  conducted  in  vacuo,  and  in  some  specimens 
the  maltose  has  undergone  some  alcoholic  fermentation ;  any 
quantity  from  a  trace  to  10  per  cent,  of  alcohol  may  be  present. 

Composition. — This  varies  very  much.     The  chief  con- 
stituent is  maltose,  C.JL^O,,  ;  there  is  also  some  dextrin 
l0,  some  diastase  (unless  destroyed  by  boiling),  albu- 
mens, the  salts  of  barley,  and  sometimes  alcohol. 

Cfiaractebs. — A  sweet,  thick,  brownish  liquid,  like  honey. 
Good  specimens  can  by  their  diastase  convert  starch  into 
maltose.    It  forms  an  emulsion  with  oils. 

Dose,  1  to  4  fl.  dr. 

Action  and  Thebapetjtics. 
Maltose  is  a  very  valuable  food,  especially  for 
persons  who  are  suffering  from  wasting  diseases,  and 
have  a  feeble  digestion.    It  is  easily  tolerated  by 
the  stomach,  even  when,  as  is  often  the  case  in 
phthisis,   other  food,   especially  cod-liver  oil,  is 
rejected.    In  such  a  case  a  malt  extract  is  an  excel- 
lent substitute  for  cod-liver  oil.    Maltose  leads  to  the 
formation  of  fat,  and,  like  any  carbohydrate  (see 
lactose,  p.  622),  saves  the  proteid  tissues  in  fever. 
The  fevered  patient  may  take  as  much  maltine  as  he 
can  without  upsetting  his  digestion.    The  diastase 
contained  in  malt  extract  acting  upon  the  starch 
in  farinaceous  food  converts  it  into  dextrin  and 
maltose,  and  thus,  if  the  secretion  of  saliva  and 
pancreatic  juice  is  feeble,  the   extract   to  some 
extent  supplies  their  place.    Like  the  ferments  in 
pancreatic  juice  and  saliva,  diastase  can  only  act  in 
an  alkaline  medium,  and  therefore  extract  of  malt 
should  not  be  given  till  at  least  two  hours  after  a 
meal.     Emulsions  of  cod-liver  oil  in  it  are  fre- 
quently useful.   Bynol  is  an  example  of  these.  Thev 
should  contain  20,'per  cent,  of  cod-liver  oil  to  80  per 
cent,  of  maltine.    A  mixture  of  extract  of  malt  and 
iron  is  also  valuable  (iron  pyrophosphate,  2  parts;  1 
water,  3  parts;  dissolve  and  add  extract  of  malt, 
95  parts.    Mix.   Dose,  1  to  4  fl  dr  ) 
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Taka-diastasc— (Not  official.) 

This  enzyme,  named  after  its  discoverer,  is  derived  from 
Eurotium  oryzre,  a  mould.  It  is  a  very  powerful  sugar-forming 
ferment,  digesting  over  one  hundred  times  its  weight  of  starch. 
It  has  been  given  when  the  power  to  digest  starch  has  been 
supposed  to  be  absent. 

Soya.  Beans.— (Not  official.) 

The  beans  of  Soya  hispida.  These  are  powdered  and 
made  into  a  flour,  from  which  bread  and  biscuits  are  prepared. 
The  flour  contains  very  little  starch  or  sugar,  sometimes  not 
more  than  2  or  4  per  cent. 

Bread  and  biscuits  made  from  the  flour  are  used  in  the 
treatment  of  diabetes  as  a  substitute  for  gluten  bread  ;  they 
are  quite  as  efficacious  in  reducing  the  sugar  passed  in  the 
urine,  and  many  patients  prefer  the  taste. 


GROUP  X. 

Vegetable  Drug's  which  are  used  to  kill  Parasites. 

Class  I. — Anthelmintics  for  the  various  species  of  Tape- 
worm. 

Male  Fern,  Pomegranate  Bark,  (hisso. 

Class  II. — Anthelmintic  for  the  Rounchuorm  (Ascaris 
lumbricoides). 
Santonin. 

Class  III.— Anthelmintics  for  the  Thrcadivorm  {Oxyuris 
vermicularis).  These  are  described  under  the  head  of 
bitters  {see  page  544). 

Clash  IV '.—  Parasiticides  used  for  pediculi. 

Stavesacre,  Picrotoxin. 

Class  I.— Anthelmintics  used  for  Tapeworms. 

MALE  FERrV. 

Filix  Mas. — Male  Fern.  The  rhizome  of  Aspidium 
filix-mas  (Nat.  Ord.  FiMces),  collected  late  in  autumn ; 
divested  of  its  leaves,  roots,  and  all  dead  portions,  and  care- 
fully dried.    Should  not  be  kept  more  than  one  year. 

Chauactees.— 3  to  6  or  more  in.  long.  The  rhizome 
a  to  1  in.  in  diameter,  entirely  covered  by  the  curved,  angular, 
dark  brown  bases  of  the  petioles  which  bear  membranous 
scales;    brown   externally,   yellowish    white    or  brownish 
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within.  Odour  feeble,  disagreeable.  Taste  sweetish  and  astrin- 
gent at  first,  subsequently  bitter  and  nauseous. 

Composition. — The  chief  constituents  are — (1)  Filicic 
acid,  an  amorphous  body,  which  on  exposure  to  air  becomes 
crystalline,  said  to  be  the  active  principle.  (2)  Aspidin. 
(3)  Eesins.    (4)  A  fixed  and  a  volatile  oil. 

Dose,  60  to  180  gv.  powdered. 

Preparation. 

Extractum  Pilicis  Liquidum.  Synonym. — 
Oil  of  male  fern.  Male  fern  is  percolated  with  ether, 
which  is  then  evaporated,  and  an  oily  liquid  is  left, 
which  is  really  an  oleoresin. 

Dose,  45  to  90  m.  in  an  emulsion  with  mucilage 
of  acacia  or  tragacanth,  or  with  milk,  as  water  pre- 
cipitates the  resin. 


Action  and  Therapeutics. 
Male  fern  is  the  most  certain  anthelmintic  we  have 
for  the  common  tapeworm  and  the  bothriocephalus 
latus.  The  pharmacopoeial  close  is  rather  small. 
1  to  2  fl.  dr.  of  the  extract  is  a  usual  quantity  to  give. 
It  may  be  flavoured  with  ginger  or  peppermint.  The 
intestine  should  first  be  emptied  with  a  mild  puree 
to  ensure  the  worm  not  being  protected  by  food. 
Then  the  male  fern  should  be  administered,  and 
about  twelve  hours  afterwards  another  dose  of  the 
purgative  should  be  given  to  clear  away  the  dead 
worm.  _  It  is  well  not  to  use  castor  oil,  for  filicic  acid, 
which  is  believed  to  cause  the  toxic  symptoms  men- 
tioned below,  being  soluble  in  this,  may  be  absorbed 
Very  little  food  should  be  taken  during  the  treat' 
ment,  and  the  head  of  the  worm  should  be  carefullv 
searched  for  in  the  motion. 

The  extract  kills  the  Anhylostoma  duodenale,  and 
may  be  given  to  those  suffering  from  this  parasite 
It  is  not  so  efficacious  as  thymol. 

Toxic  doses  are  severe  gastro-intestinal  irritants 
atrophy0  mUSCulai*  weakness>  coma,  and  optic 
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POMEGRANATE  BARK. 

Granati  Cortex.— Pomegranate  Bark.  The  dried 
bark  of  the  stem  and  root  of  Punica  granatuvi  (Nat.  Ord. 
Myrtacece).    South  of  Europe. 

Characters. — Curved  or  channelled  pieces,  2  to  4  in.  long, 
h  to  1  in.  wide.  Outer  surface  of  root  rough  and  yellowish 
grey  with  irregular  depressions,  that  of  stem  smoother.  In- 
ternally yellow,  nearly  smooth.  Fracture  short.  Odourless. 
Taste  astringent. 

Composition.— The  chief  constituents  are — (1)  Pelletierine, 
|  per  cent.,  a  liquid  alkaloid.  (2)  Punico-tannic  acid,  22  per 
cent.    (3)  Isopelletierine  and  other  alkaloids. 

Incompatirles. — Alkalies,  lime  water,  metallic  salts, 
gelatin. 

Preparation. 

Decoctuni  Granati  Radicis. — 1  in  5. 
Dose,  h  to  2  fl.  oz. 

Action  and  Therapeutics. 

The  bark  of  the  pomegranate  is  a  powerful 
astringent,  and  the  decoction  has  been  used  as  a 
gargle  for  a  sore  throat.  In  large  closes  it  is  emetic 
and  purgative.  It  is  anthelmintic  for  the  tapeworm. 
It  is  so  nasty  that  it  is  rarely  used,  but  if  employed 
the  decoction  may  be  given  in  2  fl.  oz.  doses  every 
hour  for  four  hours  before  breakfast.  A  purge  should 
be  administered  the  night  before  and  a  few  hours 
after  breakfast.  Pelletierine  is  the  active  anthel- 
mintic principle.  Sulphate  of  pelletierine— a  thick, 
oily  liquid,  dose  3-8  minims — and  the  tannate,  a  solid, 
dose  3-8  grains — are  both  said  to  be  very  efficient 
for  killing  the  common  tapeworm.  Large  doses  of 
pelletierine  given  to  animals  act  like  curare. 

cusso. 

CllSSO.  Synonym. — Kousso.  The  dried  panicles 
of  pistillate  flowers  of  Brayera  anlhehnintica  (Nat.  Ord. 
Rosacea).  Abyssinia. 

Characters.— In  compact  clusters  or  rolls,  1  to  2  ft.  long. 
Odour  tea-like.  Taste  bitter.  Separate  panicles,  branched,  zig- 
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zag,  with  hairs  and  glands  on  them,  and  a  large  bract  at  the 
base  of  each  branch.  Flowers  numerous,  small,  shortly  stalked, 
unisexual,  male  brownish,  female  reddish.  Two  bracts  at  the 
base  of  each  flower.  Calyx  hairy,  veiny  ;  ten  segments  on 
two  alternating  whorls. 

Composition. — The  chief  constituents  are — (1)  Koussin, 
or  Koussotoxin,  a  neutral  active  principle  soluble  in  alkalies. 
(2)  Oil,  gum,  tannic  acid  and  resin. 

Dose,  j  to  ^  oz. 

Action  and  Thekapeutics. 

Cusso  is  rarely  given  in  England,  but  is  used 
abroad  as  an  anthelmintic  for  all  species  of  tape- 
worm. It  is  best  given  as  an  infusion,  which  is 
drunk  without  straining. 

Class  II.  Anthelmintic  used  for  Roundworm. 

S  AVl'OMV 

_  Saiitonimmi.— Santonin,  C1SHI803.  A  neutral  crys- 
talline principle  obtained  from  santonica,  the  dried  unex- 
panded  flower  heads  or  capitula  of  Artemisia  maritime/,,  var. 
Stechmanniana  (Nat.  Ord.  Composites) . 

Chabacters.— Colourless,  flat,  glittering,  rhombic  prisms, 
turning  yellow  on  exposure  to  light.  Tasteless  or  feebly  bitter. 
Solubility. —Not  at  all  in  mineral  acids,  feeblv  in  cold  water, 
easily  in  chloroform.    It  forms  santonates  with  alkalies. 
Dose,  2  to  5  gr. 

Preparation. 

Trochiscus  Santonini.— 1  gr.  in  each  with  a 
simple  basis. 

Action. 

Santonin  is  commonly  said  to  be  anthelmintic, 
killing  the  roundworm,  Ascaris  lumbricoides,  but  as 
outside  the  body  but  at  the  body  temperature,  it  does 
not  kill  this  worm,  it  is  supposed  that  it  gets  rid  of  the 
parasite  by  m  some  way  compelling  it  to  pass  into  the 
large  intestine,  from  which  it  is  expelled  by  the  pur^e 
usually  given  It  has  little  or  no  action  against 
other  intestinal  parasites.    Some  of  the  santonin  is 


582 


MATERIA  MEDICA 


absorbed  as  sodium  santonate.  Medicinal  doses  will 
usually  cause  the  urine,  if  it  is  acid,  to  be  a  greenish- 
yellow  or  saffron  colour,  and  if  it  is  alkaline  to  be 
purplish  red.  This  is  due  to  the  excretion  in  that 
fluid  of  some  substance  resulting  from  the  changes 
undergone  by  santonin  in  the  body.  It  is  slightly 
diuretic.  Often  even  small  doses  lead  to  xanthopsy 
—  that  is  to  say,  everything  the  patient  sees  has  a 
yellow  tint ;  this  is  not  the  result  of  the  staining  of 
the  tissues  of  the  eye  yellow,  but  is  a  direct  effect  on 
some  other  part  of  the  visual  path.  Sometimes  the 
yellow  vision  is  preceded  by  violet  vision. 

Several  cases  of  fatal  poisoning  by  santonin  are 
on  record.  Cerebral  symptoms  are  very  prominent. 
Thus  convulsions,  accompanied  by  unconsciousness, 
trismus,  and  dilated  pupils,  are  generally  present. 
The  surface  becomes  cold,  there  is  sweating,  there 
may  be  trembling,  the  pulse  and  respiration  become 
weaker  and  weaker,  and  death  takes  place  from 
cardiac  and  respiratory  failure. 

Therapeutics. 

Santonin  is  used  solely  to  get  rid  of  intestinal 
worms.  The  dose  of  it  should  be  given  on  an  empty 
stomach,  and  should  be  followed  in  two  hours  by  a 
purgative,  such  as  calomel.  Santonin  is  certainly  very 
efficacious  for  the  Ascaris  lumbricoides.  The  lozenge 
is  not  to  be  recommended,  for  it  may  not  dissolve, 
and  then  will  probably  fail  to  kill  the  worm.  A  good 
way  to  give  santonin  is  to  suspend  it  and  castor  oil 
in  mucilage  flavoured  with  peppermint.  As  already 
mentioned,  probably  it  has  no  effect  on  the  Oxyuris 
vermicular  is  when  given  by  the  mouth,  but  a  sup- 
pository made  with  oil  of  theobroma,  and  containing 
4  grains  of  santonin,  is  said  to  kill  this  parasite. 
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Class  IV. — Parasiticides  used  for  Pediculi. 

STAVESACRE. 

Stapliisagriac  Semina. — Stavcsacre  Seeds.  The 
dried  ripe  seeds  of  DeVpTwwwm  sta/pJvisagria  (Nat.  Ord.  Banun- 
culacea). 

Chabactebs. — Irregularly  triangular  or  obscurely  quad- 
rangular, arched,  blackish  brown  when  fresh,  but  becoming 
dull  greyish  brown  by  keeping.  Testa  wrinkled  and  deeply 
pitted,  nucleus  soft,  whitish  and  oily.  No  marked  odour. 
Taste  nauseous,  bitter  and  acrid. 

Composition. — The  chief  constituents  are — (1)  A  fixed 
oil.  (2)  A  very  poisonous  alkaloid,  delphinc,  acting  like  aconi- 
tine.    (3)  Other  alkaloids. 

Preparation. 

Unguentum  Staphisagriae. — Crushed  seeds,  2  ; 
yellow  beeswax,  1 ;  benzoated  lard,  8i. 

Action  and  Therapeutics. 

Stavesacre  is  only  used  as  a  parasiticide  to  kill 
pediculi.  The  affected  part  is  rubbed  with  the  oint- 
ment, which  in  the  case  of  pediculi  vestimentoruni 
is  allowed  to  soak,  day  and  night,  into  the  garments 
next  to  the  skin,  for  the  parasite  inhabits  them.  It 
is  often  employed,  but  it  will  be  remembered  that 
many  other  parasiticides  for  pediculi  have  been 
mentioned  (see  p.  44). 

PICROTOXOT. 

Picrotoxinum.— Picrotoxin.  A  neutral  principle 
obtained  from  the  fruits  of  Anamirta  paniculata,  Indian 
berry  or  fish-berry,  the  fruit  of  which  is  known  as  Cocculus 
indicus  (Nat.  Ord.  Menispermacecc).  India. 

CuAUAcTEns — Colourless  shining  prisms  with  an  intensely 
bitter  taste.  Solubility.— I  in  330  of  cold,  1  in  55  of  boiling 
water.  Freely  in  ether,  not  in  oil.  It  does  not  form  salts' 
Probably  commercial  picrotoxin  is  a  mixture  of  several  bodies 

Dose,      to  Jg  gr.  in  a  pill. 
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Action. 

External. — Picrotoxin  is  very  destructive  to  lower 
forms  of  life,  and  is  therefore  antiparasitic. 

Internal. — It  is  a  powerful  poison,  causing  severe 
gastro-intestinal  irritation,  collapse,  lightheadedness, 
convulsions,  pyrexia,  slowing  of  the  pulse,  and  stimu- 
lation of  the  respiratory  centre.  The  peripheral 
nerves  are  uninfluenced.  Death  results  from  as- 
phyxia, partly  due  to  convulsions  and  partly  to 
ultimate  paralysis  of  the  respiratory  centre. 

Therapeutics. 

External. — An  ointment  of  80  gr.  of  the  seeds 
to  1  oz.  of  lard  has  been  applied  to  the  scalp  to  kill 
pediculi.  It  must  be  employed  with  caution,  for 
this  strong  poison  can  be  absorbed  if  the  skin  be 
broken.    It  is  an  expensive  ointment. 

Internal. — Picrotoxin  is  used  empirically  to 
check  the  night  sweating  of  phthisis.  A  single  dose 
should  be  given  in  the  evening.  Its  action  is  uncer- 
tain, but  sometimes  it  succeeds.  Epilepsy  and  many 
other  diseases  have  been  treated  with  it,  but  there  is 
no  evidence  that  it  has  benefited  them.  Lamellae, 
each  containing  rJ7j  of  a  grain,  are  prepared  for  sub- 
cutaneous injection.  One  should  be  dissolved  in  a 
few  minims  of  water  immediately  before  use. 


GROUP  XI. 

Vegetable  Drugs  apparently  having  only  a  Diuretic 

Action. 

Uva  Ursi,  Scoparium. 

II VA  URSI. 

Uvse  Ursi  Folia.  Synonyms. — Bearberry  leaves. 
The  dried  leaves  of  Arctostaphylos  uva-ursi  (Nat.  Ord.  Eri- 
cacetx).  Britain, 
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Chahacteks.— Very  shortly  stalked,  yellowish  green, 
obovate  or  spathulate,  coriaceous,  §  to  f  in.  long.  Upper  sur- 
face smooth  and  shining  ;  under  paler,  minutely  reticulated. 
Taste  very  astringent.  Resembling  Uva  Ursi. — Senna  (see 
p.  466)  and  buchu  (see  p.  536). 

Composition. — The  chief  constituents  are — (1)  Arbutin, 
C24H3!,0I4,  a  bitter  crystalline  glucoside  yielding  glucose, 
hydroquinone,  and  rnethyl-hydroquinone.  (2)  Ericolin,  a 
bitter  crystalline  glucoside.  (3)  Urson,  a  tasteless  neutral 
body.    (4)  Tannic  and  gallic  acids,  33  per  cent. 

Incompatibles. — Iron,  lead  and  silver  salts,  alkaloids,  and 
gelatin. 

Preparation. 
Infusum  Uvse  Ursi.— 1  in  20  of  boiling  water. 
Dose,  §  to  1  fl.  oz. 

Action. 

Uva  Ursi  is  a  well-marked  diuretic,  and  is 
astringent  and  disinfectant  to  the  urinary  mucous 
membrane.  Its  disinfectant  action  is  probably  due 
to  the  decomposition  of  the  arbutin  into  glucose  and 
hydroquinone,  for  after  Uva  Ursi  is  given  hydro- 
quinone is  found  in  the  urine,  and  it  is  a  very  energetic 
antiseptic.  This  decomposition  must  take  place  in 
the  kidneys,  for  hydroquinone  is  a  powerful  poison. 
Against  this  being  the  reason  of  the  disinfectant 
action  of  Uva  Ursi,  it  is  urged  that  giving  arbutin 
does  not  disinfect  the  urine  ;  but  others  deny  this, 
and  the  probability  is  that  the  first-mentioned  view 
is  correct.  Arbutin  itself  is  a  diuretic.  The  urine 
may  be  a  pale  greenish  to  dark  greenish-brown  colour. 
Hydroquinone  is  also  found  in  the  urine  in  carbolic 
acid  poisoning  {see  p.  318).  The  astringent  action 
of  Uva  Ursi  on  the  urinary  tract  is  usually  ascribed 
to  the  gallic  and  tannic  acids,  but  as  these  are  not 
remote  astringents  this  is  most  likely  wrong. 

Therapeutics. 
Uva  Ursi  is  given  to  disinfect  the  urine  in  the 
same  class  of  cases  as  buchu— that  is  to  say,  in 
pyelitis,  cystitis,  and  gonorrhoea. 
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BROOM. 

Scoparii  Cacumma.— Broom  Tops.  The  fresh 
and  dried  tops  of  Cytisus  scoparius  (Nat.  Ord.  Legiwiinosce). 
Indigenous. 

Chabacters. — The  stem  is  dark  green,  with  long,  straight, 
alternate  branches.  The  latter,  like  the  stem,  are  winged, 
tough  and  flexible.  Occasionally  with  leaves  attached. 
These  are  small,  sessile  and  simple  above,  stalked  and  trifoliate 
below.  Taste  bitter  and  nauseous.  When  bruised  gives  a 
peculiar  odour  if  fresh. 

Composition — The  chief  constituents  are — (1)  Scoparin, 
C.21H2.,O10,  a  yellow,  crystalline,  neutral  principle,  which  is 
diuretic.  (2)  Sparteine,  C15H.26N2,  an  oily,  liquid,  volatile 
alkaloid  ;  it  also  is  said  to  be  diuretic. 

Preparations. 

1.  Infusuni  Scoparii. — Dried  broom  tops,  2  ; 
boiling  water,  20. 

Dose,  1  to  2  fl.  oz. 

2.  Succus  Scoparii. — Juice  of  the  fresh  broom 
tops,  3 ;  alcohol  (90  per  cent.),  1. 

Dose,  1  to  2  fl.  dr. 

Action. 

Broom  has  no  external  action,  and  very  little 
beyond  the  fact  that  it  is  diuretic  is  known  about 
its  internal  action.  Sparteine  slightly  increases  the 
force  of  the  heart  like  digitalis,  but  it  is  not  nearly 
so  certain  in  its  action.  It  paralyses  peripheral 
nerve  endings  like  conine.  Scoparin  is  the  chief 
diuretic  principle  of  broom,  acting  directly  on  the 
renal  epithelium. 

Therapeutics. 

Broom  is  a  very  useful  diuretic.  It  is  usually 
given  in  combination  with  other  diuretics  in  cases  of 
dropsy  from  heart  disease  or  interstitial  nepbritis. 
If  there  is  acute  renal  inflammation  it  should  not 
be  prescribed.  Sparteine  has  been  tried  (best  given 
as  the  sulphate,  dose  1-4  gr.)  in  mitral  disease,  but  it 
is  certainly  not  so  valuable  as  digitalis. 
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GROUP  XII. 

Vegetable  Drugs  acting  locally  on  the  Uterus. 
Ergot,  Hydrastis. 

ERGOT. 

Ergota.. — Ergot.  The  sclerotium  (compact  mycelium 
or  spawn)  of  Claviceps  purpurea  (Nat.  Orel.  Fungi),  origi- 
nating in  the  ovary  of  Secale  cereale,  the  common  rye  (Nat. 
Orel.  Oraminacca:).    Spain  and  Eussia. 

Ergot  is  no  part  of  the  rye  grain,  which  completely  dis- 
appears as  the  ergot  develops. 

Characters — Subcylindrical,  tapering  at  both  ends, 
curved,  ^  to  1|  in.  long.  Longitudinally  furrowed  on  both 
sides,  especially  the  concave,  often  cracked.  Dark  violet- 
purple  without,  pinkish  white  within.  Fracture  short. 
Odour  peculiar,  disagreeable.    Taste  mawkish,  rancid. 

Composition. — The  chief  constituents  are— (1)  Sphace- 
linic  acid,  a  non-nitrogenous  unstable  body  insoluble  in  water, 
soluble  in  alcohol.  Its  alkaline  salts  are  soluble  in  water, 
but  readily  decomposed.  Its  physiological  activity  is  due  to 
a  body  called  sphacelo-toxin.  (2)  Comutine,  an  alkaloid  in- 
soluble in  water.  The  so-called  sclerotinic  acid  which  can  be 
extracted  from  ergot  is  really  a  mixture  of  sphacelinic  acid 
and  comutine.  (3)  Ergotinic  acid,  a  glucoside.  (4)  Ergotinin. 
(5)  A  fixed  oil,  30  per  cent.  (6)  Trimethylamine,  to  which 
the  odour  is  due.  (7)  Tannin.  Many  other  bodies  are  said  to 
have  been  found  in  ergot,  but  those  given  are  believed  to  be 
the  more  important;  the  composition  of  ergot  is  not  yet 
certainly  made  out. 

Dose,  20  to  60  gr. 

Preparations. 

1.  Extractvnn  Ergotse.— Synonym—  Ergotin. 
Percolate  powdered  ergot  with  alcohol  (60  per  cent.), 
evaporate  the  percolate  and  add  to  it  distilled  water! 
Filter  and  add  dilute  hydrochloric  acid  to  the  filtrate! 
wash  this  with  water  until  not  acid,  and  then  add  sodium 
carbonate  and  evaporate  to  a  soft  extract. 

Dose,  2  to  8  gr. 

2.  Injectio  Ergotse  Hypoclermica.— Extract 
of  ergot,  100  gr. ;  distilled  water,  220  in.  ;  carbolic  acid 
3  gr.,  to  preserve  it.  Strength.—  ^  per  cent,  of  the 
extract. 
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Dose,  3  to  10  m.  hypodermically.  It  should 
be  recently  prepared. 

3.  Extraction  ErgotaB  Liquidum.— Ergot  is 
extracted  with  equal  parts  of  water  and  alcohol  ('JO  per 
cent.). 

Dose,  10  to  30  m. 

4.  Infiisuni  Ergotse. — 1  in  20  of  boiling  water. 
Dose,  1  to  2  fl.  oz. 

5.  Tinctura  Ergotee  Ammoniata.  —  Ergot, 
powdered,  5  ;  solution  of  ammonia,  2  ;  alcohol  (60  per- 
cent.), to  make  1  pint.  Percolate. 

Dose,  g  to  1  fl.  dr.,  or  less  if  very  frequently  re- 
peated. 

This  tincture  is  ammoniated,  as  ammonia  is  said  to  be 
the  best  solvent  for  the  active  principles  of  ergot. 

As  the  solubility  and  stability  of  the  constituents  vary, 
many  believe  it  is  best  to  give  the  powdered  drug,  using 
specimens  not  more  than  a  year  old. 

Action. 

Cornutine  was  till  recently  believed  to  act  solely 
on  muscle,  but  according  to  Dixon  its  effects  are  due 
to  stimulation  of  the  medulla,  as  a  result  of  which 
the  heart  beat  is  slowed,  breathing  is  quickened  and 
deepened,  and  arterioles  are  constricted  with  rise  of 
blood-pressure.  The  muscles  of  the  stomach,  in- 
testines and  uterus  contract  from  central  stimulation. 

Sphacelinic  acid  also  causes  plain  muscular  tissue 
to  contract,  especially  that  of  the  arterioles,  uterus 
and  intestine,  but  by  acting  on  sympathetic  ganglia, 
stimulating  them,  and  hence  it  is  antagonistic  to 
nicotine,  and  in  addition  it  produces  an  actual  thicken- 
ing of  the  walls  of  the  arterioles,  which  may  lead  to 
thrombosis.  These  substances  are  rarely  given  sepa- 
rately, and  the  following  account  refers  to  the  action 
of  ergot  itself. 

External. — None. 

Internal.  —  Gastro-intestinal  tract.  —  The  un- 
striped  muscle  of  the  intestine  is  stimulated  by 
ergot,  and  this  leads  to  greatly  increased  peristaltic 
movements,  sometimes  strong  enough  to  cause  re- 
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laxation  of  the  bowels.  The  vessels  of  the  intestine 
are  constricted,  in  part  because  of  the  contraction 
of  their  own  muscular  fibres,  and  in  part  because  of 
the  contraction  of  those  of  the  intestinal  muscular 
coat.    The  result  is  that  the  intestine  is  blanched. 

Blood. — The  active  principles  of  ergot  are  readily 
absorbed,  but  they  are  not  known  to  produce  any 
effect  on  the  blood. 

Heart. — The  heart  muscle  is  directly  excited  by 
ergot,  and  because  of  this  and  the  vascular  con- 
striction the  blood-pressure  rises. 

Vessels. — Occasionally  there  is  a  preliminary  fall 
of  blood-pressure,  said  by  Dixon  to  be  due  to  im- 
purities, but  this  is  soon  followed  by  a  great  rise,  and 
this  is  chiefly  due  to  the  general  contraction  of  the 
arteries  all  over  the  body  ;  they  can,  in  some  parts,  be 
seen  to  become  smaller.  The  rise  of  pressure  is  most 
marked  in  the  pulmonary  artery,  and  here  there  is  no 
primary  fall.  The  veins  are  contracted  to  a  less 
extent.  This  vascular  contraction  is  less  if  the  spinal 
cord  is  destroyed,  from  which  it  is  fair  to  infer  that  it 
is  partly  due  to  the  action  of  ergot  on  the  vaso-motor 
centres  in  the  cord,  but  the  drug  acts  largely  directly 
on  the  muscular  coat  of  tbe  vessels  according  to  some, 
but  according  to  Dixon  on  their  sympathetic  ganglia! 
If  tbe  ergot  be  taken  for  a  long  time,  the  contraction  of 
the  arterioles,  together  with  the  associated  tbickenino- 
of  their  walls  produced  by  tbe  sphacelinic  acid,  lead  to 
gangrene  of  various  parts  of  the  body,  and  this  was  a 
prominent  symptom  of  ergotism  (chronic  poisoning 
by  ergot)  which  used  to  be  seen  in  the  very  poor 
wbo  could  get  no  better  food  than  rye  infested  with 
Claviceps  purpurea.  Enormous  single  doses  of 
ergot  appear  to  paralyse  the  vaso-motor  centres,  and 
then  the  blood-pressure  falls  from  vascular  dilatation 
and  cardiac  depression. 

Nervous  system.— Medicinal  doses,  or  even  an 
enormous  single  dose,  very  rarely  affect  the  nervous 
system,  but  if  ergot  be  taken  for  a  long  time,  a  peculiar 
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train  of  symptoms  sets  in ;  they  constituted  the 
second  variety  of  chronic  ergotism  in  the  days  when 
diseased  hread  was  eaten.  The  sufferer  first  com- 
plained of  itching  and  tingling,  and  a  sensation  of 
■insects  running  over  the  skin  ;  this  was  followed  by 
numbness  and  local  anaesthesia.  These  symptoms 
first  appeared  in  the  hands  and  feet,  but  spread  over 
the  whole  body.  They  were  followed  by  tonic  con- 
tractions of  various  muscles,  especially  those  of  the 
extremities.  The  muscular  power  was  lessened,  and 
the  gait  was  staggering.  Dimness  of  vision,  loss  of 
hearing,  and  epileptiform  convulsions  were  some- 
times present.  This  variety  of  ergotism  was  usually 
accompanied  by  vomiting  and  diarrhoea.  Death 
occurred  from  asphyxia,  due  to  spasm  and  weakness 
of  the  respiratory  muscles.  The  fact  that  there  are 
two  such  distinct  varieties  of  ergotism  shows  that 
ergot  has  an  inconstant  composition. 

Uterus. — Ergot  powerfully  excites  the  pregnant 
uterus  of  women  and  the  lower  animals  to  contract 
and  expel  its  contents.  It  is  therefore  called  an 
ecbolic.  This  effect  is  due  to  the  combined  action 
of  the  cornutine  and  sphacelinic  acid  (see  p.  588), 
and  according  to  some  to  a  direct  influence  on  the 
uterine  muscle.  Ergot  has  very  little  power  to  cause 
contraction  of  the  unimpregnated  uterus. 

The  flow  of  urine,  of  saliva,  of  sweat,  and  of 
milk  is  diminished  by  ergot,  probably  because  of  the 
general  vascular  constriction. 

Therapeutics. 

The  chief  use  of  ergot  is  to  cause  efficient  con- 
traction of  the  uterus  after  labour,  and  so  to  diminish 
the  risk  of  post-partum  haemorrhage.  If  there  is 
any  likelihood  of  profuse  bleeding  it  should  be  given 
subcutaneously,  so  that  it  may  act  rapidly. 

Ergot  should  be  administered  cautiously  before 
the  child  is  expelled,  for  the  contractions  produced 
by  it  not  only  gradually  become  more  severe,  but 
more  prolonged,  so   that  ultimately  the  uterus  re- 
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mains  tightly  contracted  for  several  minutes  ;  this 
is,  of  course,  dangerous  to  the  life  of  the  child,  and, 
if  the  resistance  be  very  great,  may  lead  to  rupture 
of  the  uterus. 

This  drug  has  often  been  given  as  a  haemostatic 
in  haemoptysis  and  other  haemorrhages  from  different 
parts  of  the  body.  Some  authors  claim  great  success. 
Frequently  it  fails,  and  it  may,  by  the  general  rise 
of  blood-pressure,  do  more  harm  than  good.  It  is 
difficult  to  gauge  its  value,  for  so  many  haemor- 
rhages will  stop  even  if  no  drugs  are  given. 

It  has  been  used  to  check  the  night  sweats  of 
phthisis,  and  as  an  antigalactogogue. 

It  is  often  desirable  to  combine  the  liquid  extract 
of  ergot  with  perchloride  of  iron.  Because  of  the 
tannin  in  the  ergot  an  inky  mixture  results,  but 
this  may  be  clarified  by  the  addition  of  a  little 
citric  acid,  and  the  taste  may  be  covered  with 
chloroform  water. 

HYDRASTIS. 

Hydrastis  Rliizoma  Hydrastis  Bhizome.  The 

dried  rhizome  and  rootlets  of  Hydrastis  canadensis,  the 
golden  seal,  yellow-root,  or  yellow  puccoon  (Nat.  Ord.  Banun- 
culaccce).    Grows  in  the  Alleghanies. 

Characters — Bhizome  is  A  to  1±  in.  long,  ^  to  A  in.  thick  ■ 
irregular  twisted  appearance,  with  thin  rootlets  3  to  5  in.' 
long.  Scars  of  decayed  stems  on  the  upper  surface 
Yellowish  brown  with  short  fracture.  Interior  yellow.  Taste 
very  bitter. 

n  ^T^f^  c.ontains-(l)Hydrastine,  an  alkaloid, 
0,,H„JNO,;.  White  prismatic  crystals,  insoluble  in  water 
Dose,  4  to  1  gr  in  a  pill.  (2)  Canadino,  an  alkaloid. 
(6)  lierbenne,  an  alkaloid. 


Preparations. 

1.  Extractum  Hydrastis  Liquidum.—  Pow- 

££),  aWot3  rhiZ°me'  20  °Z-:    alC°h01  <45 
Dose,  5  to  15  in. 

2.  Tinctura  Hydrastis.- Powdered  hvdrastis 
Dose,  ^tolfl!  dr.1"1'  ^  Pe™^ 
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The  Hydrochloride  of  Hydrastinine,  an  oxidation  product 
of  hydrastine,  is  often  used.  It  exists  as  pale  yellow  crystals, 
soluble  1  in  1  of  water. 

Dose,  ^  to  1|  gr.  hypodermically. 

Action. 

Hydrastis  in  small  doses  acts  as  a  gastric  bitter, 
promoting  the  appetite,  and  stimulating  the  gastro- 
intestinal secretions  and  peristalsis.  It  is  stated, 
probably  incorrectly,  to  increase  the  flow  of  bile. 
Moderate  doses  stimulate  the  medullary  centres, 
thus  breathing  is  quicker  and  deeper,  tbe  heart  is 
slowed,  the  arterioles  are  contracted,  and  blood- 
pressure  rises.  Large  doses  depress  the  centres,  the 
pulse  becomes  rapid,  blood-pressure  falls,  and  the 
patient  dies  from  paralysis  of  respiration.  It  pro- 
duces convulsions  similar  to  those  of  strychnine. 
In  tbe  lower  animals  it  stimulates  unstriped  muscle 
and  is  said  to  increase  uterine  contractions  and 
produce  abortion,  but  this  is  doubtful.  Its  action 
is  mainly  due  to  the  alkaloid  hydrastine.  It  has 
been  stated  that  this,  before  it  acts,  is  oxidized  into 
hydrastinine,  but  against  this  is  the  fact  that  it  is 
excreted  unchanged  in  the  urine. 

Hydrastinine,  like  hydrastine,  contracts  arterioles 
and  raises  the  blood-pressure.  It  slows  but  does  not 
depress  the  heart.  It  is  said  to  cause  contraction  of 
the  uterus  by  direct  action  on  its  muscle,  and  because 
of  this  action  and  that  on  arterioles  it  is  used  to  arrest 
uterine  hemorrhage. 

Therapeutics. 

External. — Hydrastis  is  employed  empirically 
as  a  local  stimulating  application  in  chronic  inflam- 
mations, such  as  unhealthy  ulcers.  It  is  used  also 
as  a  lotion  in  hyperidrosis,  acne,  and  seborrhcea. 
Either  of  the  preparations  may  be  employed,  if 
diluted  with  water. 
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Internal. — The  chief  use  of  hydrastis  is  that  it  is 
empirically  administered  for  chronic  inflammations 
of  mucous  membranes.  It  is  said  to  be  especially 
valuable  for  uterine  affections,  particularly  Menor- 
rhagia and  dysmenorrhea.  It  is  given  to  stop 
uterine  hemorrhage  and  to  arrest  the  growth  of 
uterine  tumours.  For  all  these  diseases  hydras- 
tinine  hydrochloride  has  been  much  used.  Hy- 
drastis is  also  employed  in  the  chronic  gastritis  of 
drunkards,  and  to  a  rather  less  degree  in  other  forms 
of  chronic  gastro-intestinal  catarrh.  As  an  injection 
or  lotion  it  is  employed  (either  preparation  diluted 
with  an  equal  part  of  water)  for  chronic  nasal 
catarrh,  otorrhea,  leucorrhcea,  gonorrhea,  and  as  a 
mouth  wash  in  aphthous  stomatitis,  chronic  pharyn- 
gitis, &c.  Some  authors  claim  that  it  is  useful  for 
the  same  diseases  of  the  heart  as  are  benefited  by 
digitalis.    As  an  antiperiodic  it  is  far  inferior  to 


juinine. 


GROUP  XIII. 

Colchicum,  Piperazin. 

These  drugs  are  used  for  gout. 

COL,CIIICCJM. 
C?'c,'"ci  Cormns. -Colchicum  Corm.    The  fresh 
corm  ot  Colchicum  autumnale  (Nat.  Ord.  LiUacem),  collected 
in  the  early  summer;  and  the  same  stripped  of  its  coats 

150°  F ^Britain !'  ^  ^  *  "  temPerat»re  not  exceeding 
Chaiucteks -Fresh  corm   1±  "in.  long,   1  fa.  broad 
corneal,  flattened  on  one  side,  rounded  on  the  other ;  outer 
coat  thin,  brown,  membranous,  inner  coat  reddish  yellow 
Internally  white,  solid,  yielding  milky  iuice  of  hinl  i  . 
and  disagreeable  odour.  Vied \lC f^To]  L  t hick^ef 
lomsh  at  circumference,  indented  one  side,  convex  the  other 
and  thus  reniform  in  outline.    Surfaces  /  rm,  whitish  amv' 
laoeoua.    Fracture  short    Odour  none.    Taste  bitter 

Composition.  The  chief  constituents  are-(l)  Colchicine 
the  active  alkaloid,  yellowish,  micro-crystalline  sot  ' 
water  and  alcohol,  but  changed  by  most  acids  into' coS^ceine! 

Q  Q 
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(2)  Veratrine  (see  p.  428),  in  traces  combined  with  gallic  acid. 

(3)  A  fixed  oil.    (4)  Starch,  sugar,  gum. 

Incompatibles. — All  astringent  preparations,  tincture  of 
iodine,  and  tincture  of  guaiacum. 

Dose,  2  to  5  gr.  in  powder  in  cachets. 

Preparations. 

1.  Extractum  Colcliici.— Made  from  the  f res li 
conn. 

Dose,  |  to  1  gr. 

2.  Vinum  Colcliici. — Dried  corm,  1 ;  sherry,  5. 
Dose,  10  to  30  m. 

Colcliici  Scillilia.— The  dried  ripe  seeds  of  Colchi- 
cum auHimnalc. 

Chabacteks.  —  Jjj  in.  in  diameter,  subglobular,  pointed  at 
hilum,  reddish  brown,  rough,  very  hard  and  difficult  to  powder. 
Odour,  none.  Taste  bitter,  acrid.  Resembling  colchicum  seeds. 
— Black  mustard  seeds  (see  p.  496). 

Coair-osmoN. — The  chief  constituents  are— (1)  The  same 
as  of  the  corm,  but  the  proportion  of  the  active  alkaloid  colchi- 
cine is  larger.    (2)  A  volatile  oil  in  addition. 

Preparation. 
Tinctura     Colcliici    Semimim.— Colchicum 
seeds,  1 ;  alcohol  (45  per  cent.),  5.  Percolate. 
Dose,  5  to  15  m. 
Made  with  one  and  a  half  times  as  much  seed  as  in  B.  P. 

1885. 

Action. 

External.— When  applied  to  the  skin  colchicum 
acts  as  an  irritant,  causing  hyperaamia  and  smarting, 
and  the  dust  inhaled  gives  rise  to  sneezing. 

Internal.— Gastro-intestinal  tract.— In  moderate 
medicinal  doses  colchicum  produces  no  effect  on  most 
persons  beyond  perhaps  slightly  increasing  the  secre- 
tion of  bile,  but  with  others  it  causes  loss  of  appetite, 
and  a  little  purging,  nausea,  and  colic.  In  larger 
doses  it  gives  rise,  in  all  persons,  to  great  abdominal 
pain,  vomiting,  and  profuse  diarrhoea  with  the 
passage  of  blood.  Like  pilocarpine,  but  even  more 
powerfully,  it  increases  the  secretion  and  stimu- 
lates the  muscle.  It  is  in  fact  a  powerful  gastro- 
intestinal irritant.  There  is  also  great  prostration, 
the  pulse  becomes  small,  rapid,  and  thready,  the 
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skin  cold  and  bedewed  with  sweat,  and  the  respira- 
tion slow  ;  death  is  due  to  collapse.  It  is  probable 
that  these  results  are  not,  to  any  large  extent,  owing 
to  the  effect  of  colchicine  on  the  heart  or  respiration, 
but  that  they  are  the  consequence  of  the  severe 
gastro-enteritis,  which,  it  is  well  known,  will  cause 
fatal  collapse.  They  are  produced  if  colchicine 
is  injected  subcutaneously,  a  circumstance  which 
indicates  that  this  alkaloid  is  an  active  principle  of 
colchicuru,  and  that  it  is  excreted  into  the  intestine. 
It  is  said  that  after  a  certain  point  increasing  the 
quantity  does  not  lead  to  an  increase  of  the  sym- 
ptoms. In  animals  the  action  on  the  heart  is  not 
marked,  but  diarrhoea  and  vomiting  are  severe. 

Nervous  system.— Medicinal  doses  have  no  effect. 
Even  a  fatal  dose  does  not  impair  consciousness. 
Cold-blooded  animals  bear  much  larger  proportionate 
doses  than  warm,  but  in  all,  after  large  quantities, 
sensation  is  paralysed,  and  ultimately  the  spinal 
motor  centres  are  powerfully  depressed,  death  takino- 
place  from  respiratory  paralysis.  Colchicine  is  said 
to  act  on  muscles  like  veratrine. 

Kidneys.— The  most  discordant  statements  have 
been  made  about  the  action  of  colchicum  on  the 
urine,  but  it  has  not  been  definitely  shown  that 
either  the  quantity  or  composition,  even  in  the 
amount  of  uric  acid,  is  altered.  After  death  by 
poisoning,  the  alkaloid  is  found  in  the  blood  and  in 
most  of  the  organs  of  the  body. 

Blood.— The  first  effect  is  to  diminish  the  number 
of  polymorphonuclear  cells  in  the  blood  owing  to  their 
collection  m  the  tissues,  especially  the  marrow,  but 
soon  there  are  fewer  in  the  tissues  and  an  enormous 
increase  in  those  of  the  blood. 

Theeapeutics. 
Colchicum  is  hardly  ever  used  except  for  gout 
Given  during  the  attack,  it  most  markedly  relieves 
the  pam  ;  m  smaller  closes  given  between  the  attacks 

Q  Q  2 
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it  diminishes  their  severity.  It  is  often  useful  for 
dyspepsia,  eczema,  headache,  neuritis,  conjunctivitis, 
bronchitis,  and  other  conditions  which,  when  occur- 
ring in  those  suffering  from  gout,  are  probably  related 
to  it.  It  is  a  true  specific  ;  how  it  acts  is  not  known. 
Occasionally  it  is  combined  with  other  reputed 
cholagogues,  especially  if  it  is  desired  to  give  these 
remedies  to  a  person  who  is  the  subject  of  gout.  If 
any  symptoms  of  gastric  or  intestinal  irritation  ap- 
pear, its  use  must  be  discontinued  for  a  time.  As  it 
is  a  cardiac  depressant,  those  who  take  it  should 
keep  the  bowels  well  open,  lest  it  should  accumulate 
in  the  body.  Hence  it  is  commonly  combined  with 
sulphate  of  magnesium.  The  seeds  are  said  to  be 
more  active  than  the  corm. 
Piperasein.—  (Not  official.) 

This  organic  base  is  formed  by  the  action  of  sodium 
glycol  on  ethylene.diamine  hydrochloride.  It  was  originally 
thought  to  be  the  same  as  spermine,  an  organic  ferment 
obtained  from  the  testicle,  but  it  is  quite  a  different  body.  _  It 
occurs  in  small  colourless  crystals  soluble  in  water.  Outside 
the  body  it  is  a  powerful  solvent  of  uric  acid,  but  Fawcett 
('  Guy's  Hospital  Reports,'  vol.  li.)  and  others  have  shown  that 
the  urine  of  a  person  taking  piperazin  will  not  dissolve  uric 
acid,  nor  does  it  benefit  gout.  In  spite  of  this  evidence  of  its 
apparent  uselessness  it  is  much  given,  usually  in  5-gr.  doses 
of  a  granular  effervescing  powder  dissolved  in  half  a  tumbler 
of  water.  Some  gouty  patients  profess  to  be  much  benefited 
by  it,  but  others  say  it  makes  them  worse.  Lycetol  (dose,  4  to 
10  gr.)  and  Lysidiiic  (dose,  10  to  30  m)  arc  bodies  having  a 
similar  action.  

GROUP  XIV. 

The  three  bodies  in  this  group  are  white  solids,  all  very 
closely  related  to  volatile  oils,  all  are  antiseptic  (two  very 
powerfully  so),  and  two  at  least,  and  probably  all  three,  are 
local  anaesthetics. 

Camphor,  Thymol,  Menthol. 

CAMPHOR. 
Cainplioi-a.  -C,„H,fiO.    A  white  crystalline  substance 
obtained  from  Cinnamomum  camphora,  the  camphor  laurel 
(Nat.  Ord.  Laurineas),  and  purified  by  sublimation,  liast 
Indies,  China  and  Japan. 
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Source.  -The  wood  of  the  tree  is  submitted  to  distillation 
with  steam,  and  the  distilled  product  on  cooling  deposits 
crystals  of  camphor,  which  are  purified  by  pressure  and  sub- 
limation. 

Characters.—  Solid,  colourless,  translucent,  crystalline 
masses  ;  also  in  rectangular  tablets  or  pulverulent  masses 
known  as  "  flowers  of  camphor."  Tough,  but  readily  powdered 
if  mixed  with  alcohol,  ether,  or  chloroform.  Odour  powerful, 
characteristic.  Taste  pungent,  bitter,  followed  by  a  sensation 
of  cold.  Floats  on  water.  Sp.  gr.  0-99.  Burns  readily  with 
a  bright  smoky  flame.  Volatilizes  slowly  at  ordinary  tempera- 
tures. Sublimes  entirely  when  heated.  Solubility.— 1  in  700 
of  water,  1  in  2  of  oil  of  turpentine,  1  in  4  of  olive  oil,  readily 
in  milk,  ether,  alcohol,  or  chloroform.  When  triturated  with 
either  chloral  hydrate,  carbolic  acid,  or  thymol  it  forms  a  thick 
liquid. 

Composition.—  Camphor,  C1(,HJ(jO,  is  an  oxidation  product 
of  pinene  (see  Oil  of  Turpentine),  and  may  also  be  derived  from 
cymene  found  in  caraway  and  eucalyptus  oils  (q.v.).  The 
pharmacopceial  camphor  is  called  laurel  camphor  ;  it  is  dextro- 
rotatory. La?vo-rotatory  and  inactive  camphors  are  known. 
Borneol,  Cl0H,8O  — known  also  as  Borneo  camphor—  is  often  in 
commerce  substituted  for  official  camphor,  which  it  closely 
resembles,  it  is  derived  from  Dryobalanops  aromatica,  and 
is  known  from  the  official  camphor  by  sinking  in  water  ; 
it  is  an  alcohol.  The  common  form  of  Borneol  is  dextro- 
rotatory, but  lrevo-rotatory  and  inactive  varieties  are  known. 

Dose,  2  to  5  gr.  as  a  pill,  with  glucanth  and  wheaten 
flour  as  an  excipient. 

Preparations. 

1.  Aqua  Camphorae. — Dissolve  70  gr.  in  |  fl.  oz 
of  alcohol  (90  per  cent.),  and  add  to  a  gallon  of  water 
Contains  about  J  gr.  to  1  fl.  oz. 

Dose,  1  to  2  fl.  oz. 

2.  Linimentvmi  Camphorae.  Synonym. — Cam 
phorated  Oil. — Camphor,  in  flowers,  1;  olive  oil,  4. 

3.  Linimentum  Camphorae  Ammoniatum. — 

Synonym.—  Compound  Liniment  of  Camphor.  Cam- 
phor, 20 ;  strong  solution  of  ammonia,  40  ;  oil  of 
lavender,  1  ;  alcohol  (90  per  cent.),  120. 

4.  Spiritus  Camphorte.  — Camphor,  1;  alcohol 
(90  per  cent.),  9. 

Dose,  5  to  20  m.    In  milk  or  on  sugar,  as  water 
precipitates  the  camphor. 
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5.  Tinctura  Camphorse  Composita,  see  Opium 
p.  337. 

Camphor  is  contained  in  the  following  liniments :  Aconiti, 
Belladonna,  Chloroformi,  Hydrargyri,  Opii,  Saponis,  Sinapis, 
TerebinthinfB,  and  Terebinthinre  Aceticum ;  and  in  Unguentum 
Hydrargyri  Compositum. 

Spiritus  Carnphorre  Fortior,  known  as  Rubini's  solution  of 
camphor,  is  1  of  camphor  in  1  of  absolute  alcohol. 

Action. 

External. — Camphor,  although  not  a  volatile  oil, 
acts  very  much  like  one.  Thus  it  is  a  direct  cuta- 
neous stimulant,  dilating  the  vessels  of  the  skin,  and 
at  first  causing  a  sensation  of  warmth,  but  subse- 
quently a  slight  degree  of  local  anaesthesia.  It  is  a 
feeble  antiseptic. 

Internal. — Gastro-intestinal  tract. — In  the  sto- 
inach  it  is  mildly  stimulant,  dilating  the  vessels, 
increasing  the  flow  of  gastric  juice  and  the  peri- 
stalsis. Hence  it  is  stomachic  and  carminative.  It 
has  a  slight  reflex  stimulating  effect  on  the  heart.  In 
ordinary  doses  it  has  little  action  on  the  intestines. 

Absorption. — It  is  quickly  absorbed,  both  from 
the  intestines  and  skin,  and  two  bodies  formed  in  the 
body  from  it  are  known.  One,  camphorol  (one  atom 
of  H  in  camphor  is  replaced  by  OH),  combines  with 
glycuronic  acid  and  is  excreted  in  the  urine  as  campho- 
glycuronic  acid.  Another,  an  amido  derivative,  is  also 
found  in  the  urine. 

Circulation. — It  increases  the  number  of  poly- 
morphonuclear cells  in  the  blood.  The  heart  is 
excited  directly  by  it  in  addition  to  the  reflex  stimu- 
lation just  mentioned,  and  so  the  pulse  becomes 
fuller  and  stronger ;  the  rate  is  not  much  affected. 
The  face  may  be  flushed. 

Respiration. — Probably  camphor  or  some  deriva- 
tive from  it  is  excreted  by  the  bronchial  mucous 
membrane,  the  vascularity  and  secretion  of  which  are 
consequently  stimulated.  It  has  the  reputation  of 
being  a  feeble  expectorant, 
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Skin.— It  is  a  mild  diaphoretic.  This  effect  is 
believed  to  be  due  to  the  action  of  the  drug  on  the 
central  nervous  system.  Probably  camphor  or  some 
derivative  from  it  is  excreted  by  the  skm,  for  the 
sweat  may  smell  of  it. 

Nervous  system—  Different  people  are  differ- 
ently susceptible  to  the  effects  of  camphor.  Five  to 
ten  grains  will,  like  alcohol,  in  some  persons  produce 
a  feeling  of  exhilaration,  or  in  others  a  sense  of  com- 
fort and  quietness.  Larger  doses  cause  excitement, 
giddiness,  staggering,  a  slow  pulse,  and  ultimately 
headache,  burning  pains  in  the  stomach,  faintness, 
confusion  of  ideas,  delirium,  violent  convulsions, 
insensibility,  a  small  feeble  pulse,  and  finally  death 
from  collapse.  In  mammals,  including  man,  cam- 
phor acts  by  first  stimulating  and  subsequently 
depressing  the  cerebral  cortical  areas.  It  is  a  mild 
antipyretic. 

Sexual  organs—  Camphor  is  reputed  to  be  an 
aphrodisiac,  but  this  is  probably  incorrect. 

Therapeutics. 

External.— Its  stimulating  effects  make  camphor 
a  favourite  ingredient  of  many  liniments  It  is 
constantly  rubbed  into  the  skin  in  some  form  or 
another  as  a  mild  irritant  or  counter-irritant  in,  for 
example,  chronic  rheumatism,  chronic  inflammatory 
indurations,  and  the  slighter  chest  complaints  of 
children  ;  and  also  in  myalgia,  neuralgia,  lumbago, 
and  sciatica,  in  which  cases,  because  of  its  property 
of  causing  local  anesthesia,  it  relieves  pain.  In  addi- 
tion to  the  pharmacopocial  preparations,  a  Chloro- 
formum  Camphors  (camphor,  2  parts,  dissolved  in 
chloroform,  1  part)  may  be  used.  The  liquid  pre- 
parations with  chloral,  carbolic  acid,  and  thymol  are 
excellent  local  anodynes  for  neuralgia,  and  may  be 
dropped  into  a  tooth  to  relieve  toothache. 

Internal.  — Camphor  is  used  as  a  carminative, 
especially  for  neurotic  subjects.    It  is  a  common 
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remedy  for  a  cold  in  the  head,  and  is  probably  bene- 
ficial on  account  of  its  stimulation  of  the  circulation 
and  its  slight  antipyretic  and  diaphoretic  effects. 
Many  expectorant  mixtures  contain  camphor.  Large 
doses  are  said  to  check  diarrhoea.  It  has  been  given 
as  an  antispasmodic  in  hysteria  and  allied  conditions, 
and  some  state  that  it  is  of  use  in  cholera  and  as  a 
stimulant  when  the  heart  is  weak.  It  is  believed  to 
greatly  lessen  the  disagreeable  symptoms  that  follow 
on  cessation  of  the  morphia  habit,  and  it  is  largely 
used  in  Germany  as  a  cardiac  stimulant,  3  grains  or 
more  being  injected  subcutaneously  as  a  solution  in 
sterilized  olive  oil. 

THFMOL. 

Thymol — C,iH:(-OH-CH.,-C3H..  A  crystalline  substance 
obtained  from  the  volatile  oils  of  Thymus  vulgaris  (Nat.  Ord. 
Labiatcr),  Britain  ;  and  Carum  copticum  (Nat.  Ord.  Umbelli- 
ferat),  Asia.    Purified  by  recrystallization  from  alcohol. 

Source. — It  is  a  phenol,  and  can  be  extracted  with 
caustic  soda  from  oil  of  thyme,  where  it  is  associated  with 
cymene. 

Characters. — Large,  oblique,  prismatic  crystals.  They 
sink  in  cold  water.  On  heating  the  water  they  melt  and  the 
thymol  rises  to  the  surface.  Odour  of  thyme.  Taste  pungent, 
aromatic.  Solubility. — 1  in  1500  of  cold  water,  1  in  190  of 
glycerin,  1  in  2  of  olive  oil.  Freely  in  alcohol,  ether,  or  chloro- 
form. 

Dose,  |  to  2  gr.  as  a  pill. 

Action  and  Therapeutics. 

Thymol  is  a  more  powerful  antiseptic  than 
carbolic  acid,  but  its  insolubility  is  a  drawback.  It 
has  been  used  in  antiseptic  surgery.  A  saturated 
solution,  thymol  gauze,  and  thymol  ointment  are 
employed.  It  is  non-irritating.  It  has  considerable 
antiparasitic  powers,  and  solutions  in  alcohol  or 
ether  (1  in  15)  have  been  used  in  ringworm.  A 
solution  in  glycerin  (1  in  200)  has  been  recommended 
for  sore  throats.  A  little  alcohol  is  very  useful  for 
facilitating  the  aqueous  solution  of  thymol. 

Thymol  in  three  successive  doses  of  30  gr. 
each  is  the  best  anthelmintic  for  Anhylostoma  duode- 
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note.    A  purgative  should  be  given  before  and  after. 
Thymol  may  make  the  urine  green. 

MEJVTHOL.. 

ITIentliol.-CliH0OH-CH.,-C:,HT.  A  crystalline  substance 
obtained  by  cooling  the  oil  distilled  from  the  fresh  herb  of 
Mentha  piperita  (Britain)  and  Mentha  arvensis,  vars. 
piperascens  et  glabrata  (Nat.  Old.  Labiata)  (Japan).  It  is 
sometimes  called  mint  camphor. 

Characters.— In  fused  crystalline  masses  or  as  colourless 
acicular  crystals,  moist  from  adhering  oil.  Odour  as  of  pep- 
permint. Taste  of  peppermint ;  the  subsequent  coldness  on 
inhalation  of  air  is  well  marked.  Its  melting-point  should 
not  exceed  110°  F.  Solubility.— -Very  sparingly  in  water  or 
glycerin,  5  in  1  of  alcohol  (90  per  cent.),  4  in  1  of  chloroform, 
1  in  4  of  olive  oil. 

Impurities.— Glass  and  magnesium  sulphate. 

Dose,  h  to  2  gv. 

Preparation. 
Emplastruin  Menthol.— Menthol,  1J ;  yellow 
beeswax,  1 ;  resin,  7f . 

Action  and  Therapeutics. 

External. — Menthol  is  chiefly  employed  exter- 
nally, for  it  produces  local  anaesthesia,  a  feeling  of 
coldness  and  numbness,  and  thereby  alleviates  the  pain 
of  neuralgia,  especially  if  it  involves  a  superficial  nerve. 
It  is  very  efficacious  in  some  cases.  The  solid  menthol 
may  be  drawn  along  the  skin,  or  a  spirituous  solu- 
tion may  be  painted  on,  or  the  plaster  may  be  applied. 
If  this  is  used  it  should  be  spread  on  thin  rubber  cloth 
or  hat  lining,  as  it  soaks  through  calico  and  linen. 
In  very  hot  weather  the  pharoiacopceial  plaster  may 
be  too  fluid,  and  then  more  wax  should  be  added.  A 
solution  of  100  gr.  heated  in  a  test-tube  containing 
half  an  ounce  of  oleic  acid  is  an  excellent  prepara- 
tion, and  a  very  good  liniment  is  formed  of*  menthol, 
3  parts  ;  chloroform,  4  parts  ;  olive  oil,  9  parts.  The 
local  application  of  menthol  often  relieves  itching. 
Menthol  has  been  applied  locally  to  carious  teeth,  and 
has  been  inhaled  with  advantage  in  asthma.  For 
teeth  it  is  best  rubbed  up  with  an  equal  part  of 
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absolute  phenol,  camphor,  or  chloral  hydrate.  The 
oily  liquid  formed  in  either  case  may  be  put  in  the 
tooth.  For  asthma  it  is  readily  volatilised  by  the 
addition  of  hot  water.  Solutions  of  it  have  been 
painted  on  the  throat  in  diphtheria.  A  pigment  of 
1  to  4  in  olive  oil  is  employed  for  painting  the  larynx 
in  tubercular  ulceration. 

Internal. — Its  internal  administration  has  been 
abandoned,  as  it  easily  upsets  digestion.  It  is  a 
powerful  antiseptic,  and  is  excreted  in  the  urine  as 
menthoglycuronic  acid,  rendering  it  aseptic  and 
giving  it  a  pleasant  smell.  Menthol  should  be  pre- 
served in  closed  tin  boxes. 


GROUP  XV. 

Vegetable  Drugs  acting  in  virtue  of  important 
Acids  they  contain. 

Lemon  juice  (citric  acid),  Benzoin  (benzoic  acid), 
Laurocerasi  Folia  (hydrocyanic  acid),  Araroba,  Chrys- 

arobinum  (chrysophanic  acid).  Virginian  prune  (see 
p.  439)  and  Bitter  almond  (see  p.  571),  both  of  which  yield 
hydrocyanic  acid,  have  already  been  considered. 

LEJIOIV. 

B>i mollis  Cortex.— Lemon  Peel.  The  fresh  outer 
part  of  the  pericarp  of  the  fruit  of  Citrus  medica,  var.  fi  Limo- 
nmn  (Nat.  Orel.  Rutacece).    South  Europe. 

Characters.—  Thin,  pale  yellow  pieces,  rough  on  the  outer 
surface  from  the  presence  of  glands  containing  the  oil ;  inner 
surface  has  a  little  of  the  inner  white  rind  attached.  Fragrant 
odour  ;  bitter  aromatic  taste. 

Composition. — The  chief  constituents  are — (1)  The  offi- 
cial Oleum  Limonis  (see  p.  603).  (2)  A  bitter  principle,  hes- 
peridin. 

Preparations. 

1.  Syrupus  Limonis,  see  p.  603. 

2.  Tinctura  Limonis.— Lemon  peel,  1 ;  alcohol 
(90  per  cent.),  4.  Macerate. 

Dose,  k  to  1  fl.  dr. 
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Lemon  peelis  contained m Inf usum  Aurantii  Coinpositum 
and  Infusum  Gentianre  Compositum. 

In  India  and  the  Colonies  where  fresh  lemon  peel  cannot 
be  obtained,  the  dried  peel  may  be  used  for  any  preparations 
containing  lemon  peel. 

Oleum  L,imoiiis.— The  oil  obtained   from  fresh 

lemon  peel. 

Source.— Obtained  by  expression. 

Characters.— It  is  pale  yellow, fragrant,  warm,  and  bitter. 
Sp.  gr.  0-857  to  0-860. 

Composition.— Oil  of  lemon  contains— (1)  A  terpene  called 
citrene  or  limonene,  CJ0H16, 90  per  cent.,  strongly  dextro-rotatory. 
This  is  also  found  in  orange  peel  and  m  oil  of  caraway. 
(2)  Geranial  or  citral,  the  aldehyde  derived  from  geraniol 
found  in  oil  of  rose  (p.  524).  (3)  Citronellal,  an  aldehyde  of 
the  alcohol  citronellol. 

Dose,  |  to  3  m. 

Oil  of  lemon  is  contained  in  Linimentum  Potassii  Iodidi 
cum  Sapone,  Tinctura  Valeriana  Ammoniata,  Tinctura 
Guaiaci  Ammoniata,  and  Spiritus  Ammoniac  Aroniaticus. 

Action  and  Therapeutics. 
The  same  as  those  of  orange.    The  oil  applied 
externally  is  rubefacient. 

Succus  Liimonis.— Lemon  Juice.  The  freshly  ex- 
pressed juice  of  the  ripe  fruit  of  Citrus  medica,  var.  fi  Limonum. 

Characters.— A  pale  yellow,  slightly  turbid  liquid.  Taste 
acid.  Odour  of  lemons.  One  fluid  ounce  contains  about  35  gr. 
of  citric  acid,  and  therefore  neutralizes  50  gr.  of  potassium 
bicarbonate,  42  of  sodium  bicarbonate,  or  24  of  ammonium 
carbonate.  It  decomposes  on  keeping,  but  may  be  preserved 
by  the  addition  of  10  per  cent,  of  alcohol. 

Composition. — Lemon  juice  contains  citric  acid  (see 
p.  252),  both  free  and  combined  to  form  potassium  and  other 
salts.    Also  malic  acid,  Hfi^Hfi  :>,  and  phosphoric  acid. 

Dose,  J  to  4  fl.  oz. 

Preparations. 

1.  Syrupiis  Limonis. — Fresh  lemon  peel  is 
digested  in  alcohol.  Sugar  is  dissolved  in  lemon  juice 
and  the  two  liquids  are  mixed. 

Dose,  i  to  1  fl.  dr. 

2.  Aciclum  Citricnm,  see  p.  252. 
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Action  and  Therapeutics. 
Lemon  juice  is  used  to  relieve  thirst,  and  to 
make  effervescing  mixtures  and  drinks.  Its  action  in 
the  body  is  the  same  as  that  of  citric  acid  (see  p.  252). 
Three  or  four  ounces  of  lemon  juice  daily  is  of  great 
benefit  in  scurvy.  Why  this  is  so  we  do  not  know 
for  certain.  Lemon  juice  is  probably  more  effica- 
cious than  citric  acid. 

BENZOIN. 
Benzoiiiuin.— Benzoin.  Synonym.— Gum  Benjamin. 
A  balsamic  resin  obtained  from  Styrax  benzoin  and  probably 
other  species  of  Styrax  (Nat.  Ord.  Styracece).    Known  as 
Siam  and  Sumatra  benzoin. 

Characters. — Separate  tears  or  masses  of  tears  loosely 
agglutinated,  but  generally  closely  compacted  by  a  deep  brown 
translucent  substance.  Tears  flat  or  curved,  yellowish  or 
reddish  brown  ;  they  vary  in  size  up  to  an  inch  or  two  ;  on 
breaking  they  either  show  an  opaque  milk-white  or  a  reddish- 
brown  appearance.  Benzoin  is  very  brittle,  and  easily  softens 
by  the  heat  of  the  mouth.  Little  taste.  Odour  balsamic.  Gives 
off,  on  heating,  fumes  of  benzoic  acid.  Solubility. — 1  in  5  of 
alcohol  (90  per  cent.).    Easily  in  ether  or  potash. 

Composition  The  chief  constituents  are— (1)  Benzoic 

acid  (see  below),  12  to  20  per  cent.  (2)  Cinnamic  acid, 
C9H902,  a  trace.    (3)  Resins.    (4)  Volatile  oil. 

Preparations. 

1.  Adeps  Benzoatus. — Benzoated  lard.  Ben- 
zoin, 1| ;  lard,  50. 

2.  Tinctura  Benzoini  Composita.  Synonym. 
—Friar's  balsam.  Benzoin,  8 ;  prepared  storax,  G ; 
balsam  of  tolu,  2  ;  Socotrine  aloes,  H  ;  alcohol  (90  per 
cent.),  80.  Macerate. 

Dose,  |  to  1  fl.  dr. 
Benzoinis  aiso  contained  in  Unguentum  Cetacei  (1  in  50). 
Benzoated  lard  is  contained  in  several  ointments. 
Aririliili    Beiizoiciun. —  Benzoic   Acid.  C„HS 

COOH.  ,    ,  M 

Source. — From  benzoin  by  sublimation  and  also  from 

toluene,  hippuric  acid,  and  other  organic  compounds. 

Characters.— Light,  feathery,  almost  colourless,  flexible, 

crystalline  plates  or  needles.    Solubility.—  1  in  400  of  cold 

water,  1  in  12  of  boiling  water,  readily  in  solutions  of  alkalies. 
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Sodium  phosphate  or  borax  aids  its  solution  in  water.  It 
sublimes  on  heating. 
Dose,  5  to  15  gr. 

Preparations. 

1.  Trochiscus  Acidi  Benzoici.— §  gr.  in  each 
with  a  fruit  basis. 

2.  Tinctura  Camphorse  Composita.— 2  gr. 
of  benzoic  acid  to  1  fl.  oz.  (see  Opium,  p.  337).  Mix. 

3.  Tinctura  Opii  Ammoniata.— 9  gr.  of  ben- 
zoic acid  to  1  fl.  oz.  (sec  Opium,  p.  337).  Mix. 

immonii  Benzoas.— C.ILCOONH,. 
Source— Neutralize  benzoic  acid  with  ammonia,  and 
evaporate. 

Characters.- Colourless  laminar  crystals,  with  odour  of 
benzoic  acid.    Solubility. -I  in  6  of  water,  1  in  22  of  alcohol 

(90  per  cent.).  .  a         _  ,  , 

iNcojirATiBEES.— Per-salts  of  iron,  Liquor  Potassre,  and 

acids. 

Dose,  5  to  15  gr. 

Sodii  Bonzoas. -CACOONa. 

Source. — Neutralize  a  solution  of  benzoic  acid  with 
sodium  carbonate,  and  crystallize. 

Characters.— A  crystalline  or  amorphous  white  powder. 
Odour  faintly  benzoic.  Taste  sweetish,  alkaline.  Solubility. 
—Easily  in  water,  1  in  24  of  alcohol  (90  per  cent.). 

Dose,  5  to  30  gr. 

Action. 

As  far  as  is  known,  the  action  of  benzoic  acid, 
its  salts,  and  benzoin,  is  the  same.  We  shall  there- 
fore only  here  describe  the  actions  of  benzoic  acid. 

External. — Benzoic  acid  is  a  powerful  antiseptic. 
The  growth  of  many  forms  of  bacteria  is  completely 
inhibited  by  a  solution  of  1  in  1000.  In  a  concen- 
trated form  it  is  a  stimulant  and  irritant  when 
applied  to  the  skin. 

Internal. — The  chief  fact  about  the  internal 
action  of  benzoic  acid  that  has  been  worked  out 
is  that  when  it  is  given  by  the  mouth,  hippuric 
acid  appears  in  the  urine.  This  happens  by  com- 
bination with  a  molecule  of  glycocoll,  C7Hc02  + 
C2B.sN02  =  C9H9N03  (hippuric  acid)  +  H,0.  .  The 
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source  of  the  glycocoll  is  not  known.  The  con- 
version takes  place  in  the  kidneys,  for  after  giving 
large  doses  of  benzoic  acid  it  alone  can  be  found 
m  the  blood,  and  if  the  renal  arteries  are  tied  no 
hippunc  acid  is  formed,  but  if  only  the  ureters  are 
tied  it  is  formed.  Also  benzoic  acid  has  been  suc- 
cessfully converted  into  hippuric  acid  by  passing 
blood  containing  benzoic  acid,  but  no  glycocoll 
slowly  through  the  kidneys  removed  directly  after 
death.  Further  researches  show  that  the  conversion 
is  probably  effected  by  the  renal  cells.  Hippuric 
acid  has  been  found  in  the  urine  of  new-born  chil- 
dren when  benzoic  acid  has  been  given  to  the 
mother  shortly  before  delivery.  If  hippuric  acid  is 
given  by  the  mouth  benzoic  acid  is  found  in  the 
blood,  but  hippuric  reappears  in  the  urine.  The 
hippuric  acid  in  the  urine  renders  alkaline  urine 
acid,  and  it  stimulates  and  disinfects  the  urinary 
mucous  membrane.  Occasionally  succinic  as  well 
as  hippuric  acid  appears  in  the  urine. 

Benzoic  acid  or  some  derivative  of  it  is  probably 
excreted  in  the  bronchial  secretion,  for  the  bronchial 
mucous  membrane  is  stimulated  by  the  administra- 
tion of  benzoic  acid,  the  mucus  being  increased  in 
quantity  and  disinfected.  The  acid  is  therefore 
expectorant.  The  same  effects  are  brought  about  if 
the  vapour  of  benzoic  acid  is  inhaled. 

It  is  said  also  to  be  excreted  by  the  skin  and 
salivary  glands,  and  thereby  to  increase  their  activity. 
It  is  slightly  diuretic.  Medicinal  doses  do  not 
produce  any  effect  on  the  stomach,  intestines,  circu- 
lation, or  nervous  systems,  but  greatly  increase  the 
polymorphonuclear  cells  in  the  blood. 

Benzoic  acid  and  its  salts  are  antipyretic,  and  it 
is  stated  that  they  are  even  more  powerful  than 
salicylic  acid.  How  they  produce  a  fall  of  tempera- 
ture is  not  known.  Metabolism  is  increased,  as  is 
shown  by  the  excess  of  nitrogen  and  sulphur  in  the 
urine. 
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Sodium  and  ammonium  benzoate  increase  both 
the  quantity  and  the  solids  of  the  bile. 

Theeapeutics. 
External. — Lint  soaked  in  the  compound  tincture 
is  a  very  favourite  dressing  for  wounds  and  sores  of 
all  sorts.  Its  chief  advantage  is  the  antiseptic  power 
it  possesses.  Its  stimulating  effect  is  also  valuable. 
Benzoated  lard  is  a  common  basis  for  ointments 
when  it  is  wished  that  the  active  ingredient  shoidd 
be  absorbed,  for  the  lard  melts  on  the  body,  especially 
if  covered  by  a  bandage ;  the  benzoin  prevents  the 
decomposition  of  the  lard.  If  the  benzoin  irritates, 
which  it  is  especially  likely  to  do  if  near  the  eye, 
three  minims  of  oil  of  cloves  or  two  of  oil  of  gaul- 
theria  to  the  ounce  of  lard  makes  a  non-irritant 
basis  that  keeps  indefinitely. 

Internal. — Lungs. — Benzoin,  benzoic  acid  and 
its  compounds  are  very  commonly  employed  as 
stimulating  disinfecting  expectorants  in  cases  of 
bronchitis  or  phthisis  in  which  the  expectoration  is 
foul  and  scanty.  The  vapour  from  a  mixture  of  a 
pint  of  water  at  140°  F.  and  a  fluid  drachm  of  com- 
pound tincture  of  benzoin  is  often  inhaled  for  bron- 
chitis and  laryngitis. 

Urinary  organs. — Benzoic  acid  is  a  most  valu- 
able drug  for  acidifying  the  alkaline  decomposing 
urine  wbich  is  formed  in  pyelitis  and  cystitis,  and  for 
stimulating  and  disinfecting  the  urinary  tract  in  the 
same  conditions.  Benzoate  of  ammonium  is  so  much 
more  soluble  than  benzoic  acid  that  it  is  to  be  pre- 
ferred to  it.  Spirit  of  chloroform  covers  the  taste. 
It  may  with  advantage  be  combined  with  urinary 
sedatives,  as  tincture  of  hyoscyamus.  The  conversion 
to  hippuric  acid  has  been  said  not  to  take  place  when 
the  kidney  is  diseased. 

Benzoic  acid  has  been  used  in  Germany  instead 
of  salicyhc  acid  for  rheumatic  fever. 


608 


MATERIA  MEDICA 


CHERRY  JLAURJEJL. 

Laitrocerasi  Folia. -Cherry  Laurel  Leaves.  The 

fresh  leaves  of  Prunus  lauroccrasus  (Nat.  Orel.  Rosacea). 

Characters.—  Thick,  coriaceous,  on  short  strong  petioles. 
Oblong  or  ovate,  5  to  7  in.  long,  tapering  towards  each  end, 
recurved  at  the  apex,  distantly  but  sharply  serrated,  dark 
green,  smooth  and  shining  above,  pale  beneath.  Prominent 
midrib  with,  on  either  side  of  it,  at  the  base,  one  or  two  glan- 
dular depressions.  Inodorous  except  on  bruising,  when  they 
emit  a  ratafia-like  odour. 

Composition. — The  chief  constituents  are— (1)  Lauro- 
cerasin,  a  glucoside;  it  is  identical  with  amygdaiin.  By 
the  same  changes  as  is  the  case  with  bitter  almonds  (see 
p.  571),  in  the  presence  of  moisture,  an  oil,  prussic  acid,  and 
glucose  are  formed.    (2)  Emulsin. 

Preparation. 

Aqua  Laurocerasi.— Made  by  distillation,  and 
standardized  by  adding  either  water  or  hydrocyanic 
acid  till  the  strength  of  the  distillate  is  0-1  per  cent, 
of  hydrocyanic  acid.  That  is  to  say,  the  relative 
strength  of  Acidum  Hydrocyanicunl  Dilutum  and  Aqua 
Laurocerasi  is  as  20  to  1. 

Incompatible*. — Metallic  salts. 

Dose,  -J-  to  2  fi.  dr.  (note  the  dose). 

Action  and  Therapeutics. 
Aqua  Laurocerasi  is  not  often  employed,  for, 
owing  to  the  volatilization  of  the  prussic  acid,  its 
strength  is  inconstant.  Its  actions  are  the  same  as 
those  of  dilute  hydrocyanic  acid  (see  p.  326).  It  is 
given  as  a  flavouring  agent. 

ARAROBA. 

Ai'ill'Obsi. — Synonyms. — Goa  Powder;  Crude  Cbrysa- 
robin.  A  substance  found  in  cavities  in  the  trunk  of  Andira 
araroba  (Nat.  Ord.  Legumvnosce),  freed  as  much  as  possible 
from  fragments  of  wood,  dried  and  powdered. 

Characters  and  Tests.  —  The  powder  varies  from 
brownish-yellow  to  umber  brown.  It  should  yield  to  hot 
chloroform  not  less  than  50  per  cent,  of  a  substance  which, 
after  evaporating  and  drying,  should  have  the  characters  of 
chrysarobin. 

Used  for  making  chrysarobin. 
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CHBYSAROBIM. 

Clnysarohimuii.— Chrysarobin. 

Source.— Obtained  from  Araroba  by  extracting  with  hot 
chloroform,  evaporating  to  dryness  and  powdering. 

Characters.— A  light  brownish-yellow  minutely  crystal- 
line powder,  tasteless  and  inodorous.  Solubility.— Very  spar- 
ingly in  water,  and  sparingly  in  alcohol  (90  per  cent.). 

Composition.— The  chief  constituents  are  (1)  a  definite 
chemical  substance  also  known  as  chrysarobin.  Synonyms — 
Ehein,  Chrysophan  (see  p.  463).  CmH3„07.  In  the  fresh  plant 
it  probably  exists  as  a  glucoside,  but  this  is  slowly  oxidized 
into  chrysophanic  acid,  C,5H80.,(OH),,  and  glucose.  (2)  Chry- 
sophanic  acid. 

Preparation. 
Unguentum  Chrysarobini.— Chrysarobin,  1  ; 
benzoated  lard,  24. 

Action. 

External. — It  is  a  powerful  irritant  to  the  skin, 
which  it  stains  yellowish  brown.  Linen  is  stained 
the  same  colour.  (The  stain  may  be  removed  by  a 
weak  solution  of  caustic  soda  or  chlorinated  lime.) 
It  is  antiparasitic. 

Internal. — It  is  cathartic  and  very  irritating  to 
the  stomach  and  bowels,  causing  vomiting  and 
purging.  It  is  excreted  by  the  kidneys,  and  stains 
the  urine  yellow. 

Therapeutics. 

It  is  used  as  an  antiparasitic  in  ringworm,  and 
to  excite  healthy  inflammation  in  chronic  cutaneous 
diseases,  especially  psoriasis  and  acne  rosacea.  A 
pigmentum  (chrysarobin,  1 ;  solution  of  gutta  percha, 
9)  is  more  cleanly  than  the  ointment  and  does  not 
stain  the  clothes.  Chrysarobin  has  also  been  given 
internally  for  skin  diseases,  but  as  it  is  so  irritating 
this  practice  is  not  advisable. 
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GROUP  XVI. 

Vegetable  Drugs  used  only  as  Colouring  Agents. 
Saffron,  Red  Sanders-wood. 

SAFFRON. 

Crocus. — Saffron.  The  dried  stigmas  and  tops  of  the 
styles  of  Crocus  sativus  (Nat.  Ord.  Iridacece).  Spain. 

Chakactebs. — Each  portion,  about  1  in.  long,  consists 
of  three  thread-like,  orange-red  stigmas,  thickened  and  tubular 
above,  notched  at  the  extremities,  and  united  below  to  the 
top  of  the  yellow  style.  Flexible,  unctuous  to  touch.  Odour 
strong,  aromatic.  Taste  bitter,  aromatic.  Rubbed  on  the 
finger  leaves  an  intense  yellow  stain.  Colours  warm  water 
orange  yellow.  Pressed  between  filter-paper  should  leave  no 
oily  stain. 

Composition. — The   chief   constituents   are — (1)  Poly- 
chroite  or  Crocin,  an  orange-red  glucoside.    (2)  A  volatile  oil. 
Impukities. — Marigold,  saffron  petals,  chalk,  and  oil. 

Preparation. 
Tinctura  Croci. — Crocus,  1 ;  alcohol  (60  per 
cent.),  20. 

Dose,  5  to  15  m.  Macerate. 
Saffron  is  contained  in  Decoctum  Aloes  Compositum 
and  Tinctura  Cinchona;  Composita. 

Action  and  Therapeutics. 
Saffron  is  only  employed  to  colour  preparations. 
It  was  largely  used  in  B.  P.  1885  :  e.g.  Pulvis  Cretas 
Arornaticus  was  coloured  with  it,  but  it  is  expensive. 

RED  SANDEBS-VVOOD. 

Pterocarpi  Lignum.— Red  sanders-wood.  Syn- 
onym.— Red  sandal  wood.  The  heart-wood  of  Pterocarpus 
santalinus  (Nat.  Ord.  Lcguminoscc).  Ceylon. 

Chabactebs.  —  Dense,  heavy  logs ;  dark  brown  exter- 
nally, internally  deep  blood-red.  Chips  deep  reddish  brown. 
Resembling  sanders-iuood. — Logwood,  which  is  less  dense. 

Composition. — The  chief  constituent  is  a  blood-red  crys- 
talline principle,  santalic  acid  or  santalin. 

Sanders-wood  is  contained  in  Tinctura  Lavandula?  Com- 
posita. 

Action  and  Therapeutics. 
Sanders-wood  is  used  to  colour  preparations. 
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GROUP  XVII. 
Vegetable  substances  whose  action  is  mechanical. 
Cotton,  Collodion,  Oil  of  Theobroina,  Cjuillaia, 
Caoutchouc,  Starch,  Lycopodium.i 

COTTON. 

Gossypium.  —Cotton.  Synonym.— Cotton  Wool.  The 
hairs  of  the  seeds  of  Gossypium  barbadense  (Nat.  Orel.  Mai- 
vacece),  and  of  other  species  of  Gossypium,  from  which  the 
fatty  matter  has  been  removed.  This  is  commonly  called 
"Absorbent  Cotton  Wool."  Ordinary  cotton  wool  is  called 
"  Non-Absorbent."    It  contains  10  per  cent,  of  fixed  oil. 

From  gossypium  is  made — 

Pyroxyllnum.— Pyroxylin  or  Dinitrocellnlose,  C^II;, 
(NOJo05.  Gossypium  is  immersed  in  a  mixture  of  sulphuric 
and  nitric  acids,  and  then  drained  and  dried.  Soluble  in 
a  mixture  of  ether  and  alcohol  (90  per  cent.).  Leaves  no 
residue  when  exploded  by  heat. 

Preparations. 

1.  Collodmm. — Pyroxyliu,  1 ;  dissolved  in  ether, 
36  ;,  and  alcohol  (90  per  cent.),  12. 

2.  Collodiunx  Flexile.— Collodium,  48  ;  Canada 
balsam,  2  ;  castor  oil,  1. 

3.  Collodium  Vesicans.  —  Pyroxylin,  1;  dis- 
solved in  Liquor  Epispasticus,  40. 

Action  and  Therapeutics. 

The  use  of  cotton  wool  is  well  known.  Cotton 
wool,  lint,  and  gauze  are  frequently  medicated,  e.g. 
Sal  Alembroth,  2  per  cent. ;  Boric  Acid,  5  or  10  per- 
cent. ;  Salicylic  Acid,  5  per  cent.  ;  Carbolic  Acid, 
5  per  cent. ;  Iodoform,  5,  10,  and  50  per  cent. 

Pyroxylin  is  only  usee!  to  make  collodion. 

Collodion,  when  painted  on  the  skin,  rapidly 
dries  from  evaporation  of  the  ether,  and  covers  the 
skin  with  a  thin  protective  film.  Collodium  Flexile 
has  the  same  properties,  but  it  does  not  crack,  as 
collodion  often  does.  These  preparations  are  pro- 
tective to  small  wounds,  and  are  used  after  slight 
operations.  If  the  end  of  the  urethra  or  prepuce  is 
at  night  closed  with  collodion,  nocturnal  incontinence 
may  sometimes  be  cured. 
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OIJL  OF  THEOBROMA. 

Oleiun  Tlieobromatis.  Synonym. — Cacao  butter. 
A  concrete  fixed  oil  obtained  by  pressing  the  warm  ground 
seeds  of  Theobroma  cacao  (Nat.  Ord.  Stcrculiaceai).  Growing 
in  Dernerara  and  Mexico.  Chocolate  is  prepared  from  the 
roasted  kernels  of  these  seeds  by  the  addition  of  sugar  and 
vanilla.  Cocoa  is  prepared  from  them  by  partly  removing 
the  oil  of  theobroma  by  pressure  and  then  roasting  and 
grinding  the  kernels. 

Chaeacteks. — Is  of  the  consistency  of  tallow  ;  yellowish, 
with  chocolate-like  odour.  Taste  bland  and  agreeable.  Frac- 
ture clean.  Does  not  become  rancid  on  exposure  to  air. 
Melts  at  86°  to  95°  F. 

Composition. — The  chief  constituents  are — (1)  Stearin. 
(2)  A  little  olein.    (3)  An  alkaloid,  theobromine,  C^N^. 

Oil  of  theobroma  is  contained  in  all  Suppositoria  except 
those  of  glycerin. 

Action  and  Therapeutics. 
It  is  only  used  to  make  suppositories. 

QU1LL.A1A  ItAKK. 

Qiiillaiic  Cortex.  Synonyms.  —  Panama  bark; 
Soap  bark.  The  inner  bark  of  the  tree  Quillaja  saponaria 
(Nat.  Ord.  Rosacea). 

Cuahactebs.— Large  flat  pieces,  ^  in.  thick,  2  ft.  long, 
4  in.  wide.  Outer  surface  brown,  inner  white.  It  imparts 
a  soapy  character  to  cold  water,  and  is  used  to  diffuse  oily 
liquids  through  water.  _ 

Composition.— The  chief  constituent  is  saponin,  a  gluco- 

side  (see  p.  431).  . 

Quillaia  bark  is  used  to  emulsify  the  tar  in  Liquor  Picis 
Carbonis  when  it  is  diluted  (see  p.  492). 

Preparation. 
Tinctura  Quillaise.— Bark,  1;  alcohol  (60  per 
cent.),  20.  Percolate. 
Dose,  i  to  1  fl.  dr. 

Action  and  Therapeutics. 
Saponin  is  contained  in  many  plants,  but  that 
derived  from  some  plants  is  more  poisonous  than 
that  derived  from  others.  The  more  poisonous 
varieties  are  called  sapotoxins.  All  saponins  form 
a  frothy  solution  in  water,  and  hence  tincture  ot 
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quillaia  is  largely  employed  to  make  a  lather  for 
shampooing,  and  might  be  used  to  aid  the  diffusion 
of  oils  and  other  insoluble  bodies,  but  for  the  fact  that 
saponin  is  a  powerful  gastro-intestinal  irritant.  If 
saponin  is  absorbed,  in  its  excretion  it  irritates  the 
bronchial  mucous  membrane.  Hence  the  vise  of  senega 
(see  p.  431)  as  an  expectorant.  Saponin  is  a  general 
protoplasmic  poison,  and  therefore  on  all  grounds 
the  use  of  drugs  containing  it  is  not  desirable. 

CAOUTCHOUC. 

Caoutchouc. — India-rubber.  The  prepared  milk 
juice  of  Hevea  brasiliensis  and  probably  other  species  (Nat. 
Orel.  Sapotacece).    Known  in  commerce  as  Para  rubber. 

Chaeactees. — -Well  known. 

Composition.— Caoutchouc,  (CSH„)„,  is  polymeric  with  and 
closely  related  to  the  terpenes.  It  combines  readily  with  sulphur 
to  form  vulcanized  india-rubber. 

Preparation. 
Liquor    Caoutchouc.  —  India-rubber,   1   oz. ; 
benzol,  10  fi.  oz. ;  carbon  bisulphide,  10  fl.  oz. 

Used  to  make  Charta  Sinapis. 

STARCH. 

Amyluui. — Starch.  The  starch  procured  from  the 
grains  of  wheat,  Triticum  sativum ;  maize,  Zea  Mays ;  rice, 
Oryza  sativa  (Nat.  Ord.  Graminacece) . 

Chaeactees. — Well  known. 

Preparation. 

Grlycerimim  Amyli. — Starch,  1  ;  glycerin,  6| ; 
water, 

Starch  is  contained  in  Pulvis  Tragacanthro  Compositns. 
Action  and  Therapeutics. 

Starch  is  chiefly  employed  for  its  mechanical  pro- 
perties, on  account  of  which  it  is  used  as  a  basis  for 
dusting  powders  and  insufflations.  Mucilage  of  starch, 
which  is  made  by  triturating  120  gr.  of  starch  with 
10  fl.  oz.  of  water,  gradually  added  and  then  boiled  and 
stirred  for  a  few  minutes,  may  be  used  as  a  basis  for 
ointments,  and  to  suspend  insoluble  powders  or  oils  ; 
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it  is  very  handy  as  a  basis  for  enemata,  but  does  not 
keep  well  and  is  therefore  not  suitable  as  a  vehicle 
for  a  mixture. 

Lycopodium.— (Not  official.)  Club-moss  Spores. 
The  spores  of  common  club-moss,  Lycopodium  clavatum. 

Characters. — A  fine,  mobile,  pale  yellow  powder.  Odour 
and  taste,  none. 

Action  and  Therapeutics. 
As  lycopodium  has  a  great  power  of  absorbing 
oils  and  oleo-resins,  it  may  be  used  to  form  these 
into  pills,  especially  as  it  protects  hygroscopic  sub- 
stances, for  it  is  powerfully  repellent  to  water.  It  is 
useful  as  a  dusting  powder,  and  also  as  a  basis  for 
insufflations. 

GROUP  XVIII. 

Vegetable  Substances  whose  Action  is  Not  Known. 

Oriiaiacum,  Pareira,  Sarsaparilla,  Sassafras, 
Hemidesnius. 

GUAIACUIW  WOOD. 

Ciuaiaci  Lignum.  Synonym. — Lignum  vitre.  The 
heart-wood  of  Guaiacum  officinale  or  of  Guaiacum  scmctum 
(Nat.  Ord.  Zygophyllcai).    West  Indies. 

Chaeacters. — Dark  greenish  brown,  dense,  hard,  and 
heavier  than  water.  Taste  acrid  and  aromatic.  Odour,  if 
rubbed  or  heated,  faintly  aromatic. 

Composition.— The  chief  constituent  is  the  resin,  20  to 
25  per  cent.  (q.v.). 

Guaiacum  wood  is  contained  in  Liquor  Savsre  Compositus 
Concentratus. 

Oiiaiaci  Kesima.— Guaiacum  Eesin.  The  resin  ob- 
tained from  the  stem  of  Guaiacum  officinale  or  of  Guaiacum 

Characters.— Usually  in  large  masses,  occasionally  in 
roundish  tears.  Surface  brown  or  greenish  brown,  covered, 
after  exposure,  with  a  greenish  powder.  Fracture  clean  and 
glassy.  Odour  balsamic.  When  chewed  gives  acrid  sensation 
in  the  throat.  An  alcoholic  solution  strikes  a  clear  blue  colour 
when  applied  to  the  inner  surface  of  a  potato  (fresh  proto- 
plasm), or  when  treated  with  tincture  of  iron.  Guaiacum 
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vesin  on  dry  distillation  yields  amongst  other  substances 
cresol  and  guaiacol,  also  found  in  creosote  (sea  pp.  311)  and 
320).  BesembUng  guaiacum  resin.- Myrrh,  scammony,  ben- 
zoin aloes,  and  resin,  but  these  have  no  green  tinge. 

Composition— The  chief  constituents  are  three  resins— 
Guaiaconic  acid,  OlsH!0O6  (70  per  cent.) ;  guaiac  acid,  resem- 
bling benzoic  acid  ;  and  guaiaretic  acid.  These  are  insoluble 
in  water,  soluble  in  alkalies,  but  precipitated  on  neutralization. 

Incompatibles.— Mineral  acids,  spirit  of  nitrous  ether. 

Dose,  5  to  15  gr. 

Preparations. 

1.  Mistura  Guaiaci.— Guaiacum  resin,  2  ;  sugar, 
2 ;  tragacanth,  §  (to  suspend  the  resin) ;  cinnamon 
water,  80.    (The  resin  very  quickly  falls.) 

Dose,  5  to  1  fl.  oz. 

2.  Tinctura  Guaiaci  Amxnoniata. — Guaiacum 
resin,  4  oz. ;  oil  of  nutmeg,  30  in. ;  oil  of  lemon,  20  m  ; 
strong  solution  of  ammonia,  1^  fl.  oz. ;  alcohol  (90  per 
cent.),  to  make  20  fl.  oz.  Macerate.  As  the  resin  is 
precipitated  on  dilution  of  the  ammonia  it  must  be 
suspended  by  adding  mucilage  or  yolk  of  egg. 

Dose,  J  to  1  fl.  dr. 

3.  Trochiscus  Guaiaci  Resinse. — 3  gr.  in  each, 
with  a  fruit  basis. 

4.  Pilula  Hydrargyri  Subchloridi  Com- 
posita.— 1  in  2|  (see  p.  202). 

Action. 

External. — None. 

Internal. — Guaiacum  resin  gives  rise  to  an  acrid 
feeling  in  the  throat  and  a  sensation  of  heat  in  the 
epigastrium.  It  increases  the  secretions  and  move- 
ments of  the  intestine  and  stomach.  Large  doses 
are  gastro-intestinal  irritants,  causing  vomiting  and 
purging.    It  reflexly  stimulates  the  heart. 

Therapeutics. 
Internal.— Guaiacum  resin  is  so  nasty  and  its 
value  so  doubtful  that  it  is  rarely  ordered.  It  is 
used  empirically,  sometimes  successfully,  for  chronic 
sore  throat,  especially  if  the  subject  has  had  syphilis. 
The  mixture  is  said  to  be  a  more  efficacious  pre- 
paration than  the  tincture.  Thirty  grains  of  the 
powder  itself  may  be  placed  on  the  back  of  the 
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throat  and  swallowed,  but  the  lozenge  is  to  be 
preferred.  Guaiacum  is  a  mild  purgative,  and  it 
has  been  given  as  a  pill  in  chronic  constipation  ; 
this  property  accounts  for  its  presence  in  compound 
calomel  pills.  It  has  been  strongly  recommended 
as  a  means  of  warding  off  attacks  of  gout.  For  this 
purpose  1'2  grains  of  the  powdered  resin  may  be 
taken  in  a  cachet  for  an  indefinite  period,  even 
several  years.  Some  follow  it  by  a  draught  of 
effervescing  citrate  of  lithium.  It  was  formerly 
employed  for  chronic  rheumatism. 

PAKE  IK  A. 

Pareira;  Radix.— Pareira  Root.  The  dried  root  of 
Chondrodcndron  tomentosum  (Nat.  Ord.  Menisperniacece). 

Characters. — Long  cylindrical  twisted  pieces,  f  to  2  in. 
thick  ;  bark  thin,  blackish  brown,  with  longitudinal  furrows 
and  transverse  ridges  and  fissures.  Internally  yellowish  or 
brownish  grey,  with  circles  of  porous  wood  and  large  medullary 
rays.    Waxy  when  cut.    Bitter  taste ;  no  odour. 

Composition. — The  chief  constituent  is  an  alkaloid, 
buxme  (also  called  pelosine  or  cissampeline),  identical  with 
berberine. 

Incompatibles. — Per-salts  of  iron,  salts  of  lead,  and  tinc- 
ture of  iodine. 

Preparation. 
Extractum   Pareirse   Liquidum.  —  Aqueous, 
with  a  little  alcohol  to  keep  it. 
Dose,  |  to  2  fl.  dr. 

Action  and  Therapeutics. 
The  action  of  pareira  is  believed  to  closely  re- 
semble that  of  buchu.  It  is  used  empirically  in  chronic 
inflammation  of  the  genito-urinary  tract,  such  as 
pyelitis,  cystitis,  gonorrhoea,  and  gleet. 

SARSAPARILXA. 

Sarsai  Radix.— Sarsaparilla.  The  dried  root  of 
Smilax  ornata  (Nat.  Ord.  Liliaceat).  Costa  Eica.  Commonly 
known  as  Jamaica  Sarsaparilla. 

Characters.— Very  long,  usually  folded  into  bundles 
about  18  in.  long,  4  to  5  in  diameter,  bound  together  by  a  long 
sarsaparilla  root.  Boots  furrowed,  never  thicker  than  a  goose- 
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quill  dark  blown  with  numerous  branched  rootlets.  Odour 
none'  Taste  mucilaginous,  and  when  chewed  feebly  bitter 
and  faintly  acrid.  Resembling  Sarsm  Radix.— Senega  twisted 
and  keeled,  hemidesmus  cracked  transversely.  _ 

Composition.— The  chief  constituents  are— (1)  Smilacin 
or  parellin,  an  acrid  neutral  principle  closely  resembling 
saponin.  (2)  Eesin,  2|  per  cent.  (3)  Traces  of  a  volatile 
oil. 

Incompatibles. — Alkalies. 

Preparations. 

1.  Extractum   Sarsse  Liquidum.— Alcoholic 
with  glycerin. 

Dose,  2  to  4  fl.  dr. 

2.  Liquor  Sarsae  Compositus  Concentratus. 

— Sarsaparilla,  20;  sassafras,  2;  guaiacum  wood,  2; 
liquorice,  2  ;  mezereon,  1  ;  alcohol  (90  per  cent.),  4£ ; 
water,  q.  s.  Made  by  boiling  and  concentration  (see 
p.  19). 

Dose,  2  to  8  fl.  dr. 

Action  and  Therapeutics. 

Sarsaparilla  is  not  known  to  have  any  physio- 
logical action.  It  is  never  given  alone,  therefore  we 
are  ignorant  of  its  therapeutical  effects.  Probably 
it  has  none. 

SASSAFRAS. 

Sassafras  Radix. — The  dried  root  of  Sassafras 
officinale  (Nat.  Ord.  La%irinea>).    North  America. 

Charactebs. — Large  branched  pieces  with  some  bark 
on  them.  Bark  externally  greyish  brown,  rough  ;  internally 
smooth,  glistening,  rusty  brown.  Odour  agreeable,  aromatic. 
Taste  astringent,  aromatic.  Wood  soft,  light,  greyish  yellow  ; 
taste  and  odour  like  bark. 

Composition. — The  chief  constituents  are — (1)  A  volatile 
oil.  (2)  Sassafrin,  a  peculiar  neutral  crystalline  principle. 
(3)  Eesin,  tannic  acid,  &c. 

Sassafras  is  contained  in  Liquor  Sarsre  Compositus  Con- 
centratus. 

Action  and  Therapeutics. 

The  external  and  internal  action  of  sassafras  is, 
as  far  as  is  known,  the  same  as  that  of  volatile  oils 
generally,  but  it  is  never  achninistereel  in  England 
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except  in  Decoctum  Sarsae  Compositum,  and  what 
part  it  plays  there  is  unknown. 

HEM1DESMUS. 

Hcmidesiiii  Radix.— The  dried  root  of  Hemi- 
desmus mdicus  (Nat.  Ord.  Asclepiadaceat).  Synonym.—- 
Indian  sarsaparilla.  India. 

Chabacters.  —  Cylindrical,  long,  rigid,  twisted,  longitudi- 
nally furrowed,  J  in.  thick ;  the  yellowish-brown  corky  layer 
easily  separable  from  the  rest  of  the  bark,  which  is  annularly 
cracked.  Odour  fragrant.  Taste  sweetish,  slightly  acid. 
Resembling  hemidesmus — Sarsaparilla,  ipecacuanha,  senega, 
but  they  have  no  cracks. 

Composition. — The  chief  constituents  are — (1)  Hemi- 
desmin.    (2)  Tannin. 

Preparation. 

Syrupus   Hemidesmi.  —  Hemidesmus,  4  oz. ; 
sugar,  28  oz. ;  boiling  water,  1  pint. 
Dose,  h  to  1  fl.  dr. 

Action  and  Therapeutics. 

Hemidesmus  is  chiefly  used  in  India  and  for 
the  same  purposes  as  sarsaparilla.  It  is  doubtful 
whether  it  has  any  particular  action.  The  syrup  may 
be  given  as  a  flavouring  agent. 


Section  II.— PHARMACOPCEIAL  SUBSTANCES  DE- 
RIVED FROM  THE  ANIMAL  KINGDOM. 

MUSK. 

MoscluiS. — Musk.  The  dried  secretion  from  the  pre- 
putial follicles  of  Moschns  moschiferus,  the  musk  deer  (Nat. 
Ord.  Ruminantia).    Central  Asia. 

Characters  In  irregular,  unctuous,  dark  reddish-brown 

or  reddish-black  grains.  Odour  strong,  peculiar,  diffusible, 
penetrating,  persistent.  The  musk  sac,  which  is  situated 
between  the  navel  and  the  genitals,  but  nearer  the  latter,  under 
the  skin  and  lying  on  the  muscles  of  the  abdomen,  occurs 
in  commerce  as  a  roundish  oval  sac,  1J  to  2  in.  in  diameter, 
nearly  smooth  on  one  side,  and  covered  on  the  other  or  outer 
side  by  brownish-yellow  or  greyish  adpressed,  bristle-like 
hairs,  concentrically  arranged  around  a  nearly  central  orifice. 
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It  contains  the  grains  of  mask.  It  is  loculated,  and  is  a  special 
structure     Its  orifice  is  just  in  front  oi  the  penis.        _  . 

Co  iPO.moN.-This  is  not  known.  The  odorous  principle 
is  probably  a  product  of  decomposition,  constantly  being 
formed  complete  drying  destroys  the  odour,  but  it  returns 
X  water  Padded.    Musk  also  contains  fats,  oris  and  safe. 

IMPURITIES.-On  account  of  the  very  high  price  of  musk, 
the  sac  is  often  partly  filled  with  dried  blood  and  all  sorts  of 
impurities,  and  it  is  then  sewn  up  again. 

Dose,  5  to  10  gv.  as  a  pill,  or  suspended  with  acacia. 

Action. 

Musk  is  a  diffusible  stimulant,  especially  to 
the  heart  and  nervous  system.    How  it  acts  is  not 
known.    It  also  stimulates  the  respiratory  centre. 
Occasionally  it  produces  headache  and  nausea. 
Therapeutics. 

It  is  used,  and  apparently  with  success,  in  the 
prostration  of  long-continued  severe  diseases,  such 
as  typhoid  fever.  Hysteria  is  occasionally  treated 
with  it.  Its  high  price  limits  its  use.  It  is  usually 
given  as  a  pill. 

SUET. 

Seviim  Praeparatum.— The  internal  fat  of  the 
abdomen  of  the  sheep,  Ovis  arias  (Nat.  Ord.  Buminantia), 
purified  by  melting  and  straining. 

Composition.— (1)  Olein,  30  per  cent.  (2)  Palmitin. 
(3)  Stearin. 

Suet  is  contained  in  Unguentum  Hydrargyn. 

CURD  SOAP. 
Sapo  Aiiiinalis— Curd  Soap.  Soap  made  with 
sodium  hydroxide  and  a  purified  animal  fat  consisting  prin- 
cipally of  stearin.  It  is  chiefly  stearate  of  sodium,  but  con- 
tains some  palmitate  of  sodium  and  about  30  per  cent,  of 
water. 

Curd  soap  is  contained  in  Extractum  Colocynthidis 
Compositum,  Linimentum  Potassii  Iodidi  cum  Sapone,  and 
Pilula  Scammonii  Composita. 

Action  and  Therapeutics. 
Curd  soap  is  employed  as  a  basis,  and,  like  hard 
soap  (.sec  p.  566),  may  be  used  for  medicated  soaps. 
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ADEPS  LAN^E. 

Adeps  Lanae — Wool  Fat.  The  purified  cholesterin 
fat  of  sheep's  wool.    For  Adeps  see  p.  624. 

Source.— Sheep's  wool  washed  with  cold  water,  then  sub- 
mitted to  heat  and  pressure,  yields  impure  wool  fat.  This  is 
purified  by  melting,  washing  with  an  alkali  to  remove  the 
fatty  acids  as  soaps,  and  then  washing  with  an  acid  while  it 
is  heated. 

Characters. — Semi-transparent,  pale  yellow,  tenacious 
body.  Ignited  it  burns  with  a  sooty  flame.  Melts  between 
100°  and  112°  F.  Odour  faintly  like  sheep's  wool.  Solubility. 
—Freely  in  chloroform  and  in  ether,  partially  in  alcohol.  In- 
soluble in  water,  but  on  vigorous  stirring  takes  up  li  times 
its  own  weight. 

Composition.—  Before  the  separation  of  the  fatty  acids  it 
consists  of  (1)  Cholesterin  and  isocholesterin,  70  per  cent. 
(2)  Fatty  acids,  30  per  cent. 

Adeps  Lanae  Hydrastis.— Hydrous  wool  fat. 
Synonym. — Lanoline. 

Source. — Incorporate  3  oz.  of  water  with  7  oz.  of  wool 
fat,  and  melt  in  a  warm  mortar. 

Characters. — Opaque,  very  pale  yellow,  softer  than  wool 
fat.  On  heating  it  separates  into  an  upper  oily  and  a  lower 
aqueous  layer.    Glycerin  abstracts  the  water. 

Adeps  Lana  Hydrosns  is  contained  in  Unguentum  Conii 
and  Unguentum  Hamamelidis. 

Action  and  Therapeutics. 
Hydrous  wool  fat  when  gently  rubbed  on  tbe 
skin  is  more  quickly  absorbed  tban  most  fats ;  hence 
it  is  a  useful  basis  if  we  wish  to  administer  sub- 
stances— as,  for  example,  mercury — by  inunction,  or 
if  we  want  an  ointment  to  be  absorbed. 

Milk,  Artificial  Human. —(Not  official.) 

Preparation. — Take  half  a  pint  of  skimmed  milk,  heat 
it  to  about  96°  F.,  and  put  into  the  warmed  milk  a  piece  of 
rennet  an  inch  square  or  a  teaspoonful  of  essence  of  rennet. 
Put  the  milk  in  a  fender,  or  over  a  lamp,  until  it  is  quite  warm. 
As  soon  as  it  is  set  remove  the  rennet  if  that  has  been  used, 
break  up  the  curd  into  small  pieces  with  a  knife,  and  let  it 
stand  for  ten  or  fifteen  minutes ;  the  curd  will  then  sink. 
Then  pour  the  whey  into  a  saucepan  and  boil  quickly. 
Measure  one  third  of  a  pint  of  this  whey,  and  dissolve  in  it. 
while  it  is  hot,  110  grains  of  sugar  of  milk.    Wben  this  third 
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taste. 

Action  and  Therapeutics. 
Artificial  human  milk  is  invaluable  as  a  food  for 
infants  whose  mothers  cannot  suckle  them.  _  Many 
cases  of  infantile  diarrhoea,  indigestion  and  sickness 
can  be  cured  by  substituting  this  milk  for  the  usual 
milk  and  water  or  infants'  food.  Some  large  dairy 
firms  supply  it,  but  it  is  cheaper  to  make  it  at  home, 
and  the  above  directions  are  easily  carried  out.  When 
bought  it  is  often  sterilized  and  sold  m  air-tignt 
bottles.  It  should  be  remembered  that  a  long-con- 
tinued diet  of  sterilized  milk  may,  in  children,  cause 
scurvy  rickets. 

Milk,  Peptonized.— (Not  official.) 
Preparation. — Mix  a  pint  of  milk  with  5  fluid  ounces  of 
water.  Heat  to  140°,  and  add  Liquor  Pancreatis  1  fl.  dr., 
and  sodium  bicarbonate  20  grains.  Leave  the  mixture  at 
the  ordinary  temperature  of  the  room  for  three  hours, or  it  kept 
at  about  135°  P.,  for  about  half  an  hour,  then  heat  for  a 
moment  to  boiling-point.  If  too  much  pancreatic  solution  is 
used  the  milk  is  too  bitter. 

Action  and  Therapeutics. 
Peptonized  milk  is  used  in  many  conditions  in 
which  it  is  thought  that  the  gastric  digestion  is  too 
feeble  to  digest  ordinary  milk,  or  in  which  it  is 
desired,  as  sometimes,  for  instance,  in  typhoid 
fever,  to  avoid  the  curdling  of  milk  in  the  stomach. 
Milk  or  milk  and  egg  should  always  be  peptonized 
before  being  introduced  into  an  enema.  Ten  grains 
of  common  salt  should  be  added  to  each  fluid  ounce 
of  milk  to  make  the  enema  isotonic  with  the  blood. 

Koumiss,  or  Kumyss.— (Not  official.) 
This  is  largely  drunk  by  the  Tartars,  who  prepare  it  by 
fermenting  mare's  milk.    It  may  be  made  by  dissolving  |  oz. 
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of  grape  sugar  in  4  fl.  oz.  of  water  and  20  gr.  of  yeast  in 
A;  oz-  °f  cow  s  milk.    Pour  both  into  a  quart  bottle,  which 
L  corked, 
n  for  foi 

Uses. 


■  7u     rn  T       -A  uoul  lmo  a  cluart  bottle,  which 

is  then  tiled  up  with  milk,  corked,  wired,  and  put  in  a  cool 
place  and  frequently  shaken  for  four  days. 


It  contains  a  little  alcohol  and  is  extremely  use- 
ful as  a  stimulant  food  in  convalescence,  in  phthisis 
and  other  conditions  of  exhaustion.   It  is  often  borne 
by  the  stomach  when  all  other  food  is  vomited 
Several  dairy  firms  sell  it. 

SUGAR  OF  MILK. 

SaccharumI,actis.-Sugarofmilk.  Synonym.- 
Lactose  C, ,H2,0,„H20.  A  crystallized  sugar  obtained  from  the 
whey  of  milk. 

Charactebs.- Crystals  or  crystalline  masses,  greyish 
white,  translucent,  hard ;  scentless ;  faintly  sweet ;  oritfcv 
when  chewed.  J 

Sugar  of 'milk  is  contained  mPulvis  Elaterini  Compositus 
Extractum  Belladonna;  Alooholicum,  Extractum  Nucis  Vomica; 
Extractum  Opn,  Extractum  Physostigmatis,  and  Extractum 
btrophanthi. 

Action  and  Therapeutics. 
Sugar  of  milk  is  used  as  a  vehicle  for  the  tritu- 
ration of  powders,  because  being  very  hard  it 
thoroughly  divides  them,  and  also  it  is  but  slightly 
deliquescent.  For  these  reasons  it  is  used  as  a  di- 
luent to  get  extracts  to  tbe  required  strength.  It  is 
employed  to  sweeten  infants'  food.  As  most  patients 
suffering  from  fever  take  milk  diet,  which  is  really  a 
starvation  diet,  and  carbohydrates  are  particularly 
valuable  in  fever,  for  they  are  easily  digested  foods 
and  spare  the  proteids  of  the  body,  ordinary  milk 
may,  in  fever,  be  fortified  by  the  addition  of  one,  or 
if  it  does  not  disagree,  two  ounces  of  lactose  to  each 
pint. 

OX  GAL, Li. 

Fel  Bovinimi  Purificatnm — Purified  Ox  Bile. 
The  purified  gall  of  the  ox,  Bos  taitrus  (Nat.  Ord.  Ruminantia). 
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SooKCE.-Evaporate  fresh  ox  bile  to  one  qu /tbbulk. 
Wash  thoroughly  with  alcohol  (90  per  cent.),  distil  oft  the 
alcohol    Evaporate  what  remains  to  the  consistence  of  an 

eXtl"  CHAiucTEKS.-Yellowish  green.    Soluble  in  water  and  n 
alcohol.    Taste  partly  sweet,  partly  bitter. 
Dose,  5  to  15  gv. 

Action  and  Therapeutics. 
Ox  sail  has  been  used  as  a  cholagogue  purgative 
in  cases  of  constipation  in  which  the  pale  colour  of 
the  f feces  indicates  a  deficient  secretion  ot  bile.  An 
enema  of  twenty  grains  or  more  of  it  dissolved  in  an 
ounce  or  two  of  water  is  very  useful  in  cases  ot  im- 
pacted feces,  in  which  the  rectum  is  so  full  that 
there  is  not  sufficient  room  for  a  larger  enema,  it 
is  a  true  cholagogue,  for  after  absorption  it  passes 
to  the  liver,  the  secretion  of  which  it  considerably 
increases.  Bile  is  an  antitoxin  ;  thus  the  bile  ot 
venomous  snakes  is  antidotal  to  their  poison. 

GEIiATIN. 

Gelatiuillil.— The  air-dried  product  of  the  action  of 
boiling  water  on  skin,  tendons,  ligaments,  and  bones. 

Characters.— In  translucent,  almost  colourless  sheets  or 
shreds.  The  solution  in  hot  water  is  colourless  and  inodorous  , 
it  solidifies  to  a  jelly  on  cooling.  It  is  insoluble  in  alcohol 
or  ether.    Its  aqueous  solution  is  precipitated  by  tannin. 

Gelatin  is  a  constituent  of  Suppositoria  Glycerini  and  all 
Lamella. 

Action  and  Therapeutics. 
Gelatin  is  a  haemostatic,  and  is  usually  given  by 
the  injection  of  a  sterilised  solution  in  normal  saline 
fluid  into  the  cellular  tissue  of  the  axilla.  It  has 
been  used  for  hematuria,  purpura,  and  to  promote 
the  formation  of  clot  in  aneurysms.  Two  hundred  and 
fifty  c.c.  of  a  1  per  cent,  solution  may  be  injected  every 
fourth  day,  or  less  of  a  2  per  cent,  solution.  The 
treatment  is  not  to  be  recommended,  for  it  may  cause 
much  pain,  it  often  fails  to  stop  bleeding  or  to  cure 
the  aneurysm,  and  it  may  cause  hsematuria.  Gelatin 
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often  contains  tetanus  bacilli  due  to  contamination 
from  dirty  hides,  and  fatal  tetanus  has  frequently 
followed  the  injection  of  imperfectly  sterilized  gelatin ; 
sometimes  fatal  symptoms  resembling  tetanus  have 
resulted  from  the  use  of  sterilized  gelatin,  these  have 
been  ascribed  to  emboli  in  the  spinal  cord.  Gelatin 
is  a  useful  basis  for  suppositories,  pessaries,  bougies, 
discs,  gelatin  capsules  and  lozenges,  and  as  a  coating 
for  pills.  Glycogelatin  (gelatin,  1;  glycerin,  ; 
orange  flower  water,  2^  ;  coloured  with  carmine)  is 
an  excellent  basis  for  throat  pastilles.  Each  should 
weigh  30  gr.  Almost  any  drug  may  be  incorporated 
in  such  pastilles.  Medicated  gelatin  is  often  melted 
and  painted  on  the  skin  in  cutaneous  affections. 

LARD. 

A <!«!>§.— Lard.  The  purified  fat  of  the  hog,  Sus  scrofa 
(Nat.  Ord.  Pachydermata). 

Composition.— (1)  Olein,  60  per  cent.  (2)  Stearin. 
(3)  Palmitin. 

Lard  is  contained  in  Emplastrum  Cantharidis  and  many 
ointments.    Benzoated  lard  has  been  described  (p.  604). 

Adeps  induratus  (indurated  lard),  which  is  ordinary  lard 
deprived  of  a  portion  of  its  oil  by  pressure,  may  be  used  in 
India  and  the  Colonies  when  the  high  temperature  renders 
ordinary  lard  too  soft  for  use  in  ointments. 

Action  and  Theeapeutics. 
Lard  is  an  emollient,  and  is  used  as  a  basis  for 
ointments  when  it  is  wished  that  the  active  in- 
gredient should  be  absorbed,  for  lard  melts  at  the 
temperature  of  the  body,  especially  if  bandaged  on. 
The  benzoated  variety  has  the  advantage  of  not 
quickly  turning  rancid  (see  pp.  604-7). 

PEPSIN. 

PcpsillUHi. — An  enzyme  obtained  from  the  mucous 
lining  of  the  fresh  and  healthy  stomach  of  a  pig,  sheep,  or  calf. 

Charactebs. — A  light  yellow-brown  or  white  powder,  or 
pale  yellow  translucent  grains  or  scales.  Odour  faint.  Taste 
slightly  saline.    Very  sparingly  soluble  in  water  or  alcohol. 

Test. — If  12-5  grammes  of  coagulated  white  of  fresh  eggs, 
125  c.c.  of  a  0-2  per  cent,  solution  of  hydrochloric  acid,  and 
0  005  gramme  of  pepsin  be  digested  together  for  six  hours  at 
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105°  F.,  the  white  of  egg  should  dissolve,  forming  an  almost 
clear  solution. 

Dose,  5  to  10  gr. 

Preparation. 
Glycerinum  Pepsini.— Pepsin,  800  gr. ;  diluted 
hydrochloric  acid,  110  m  ;  glycerin,  12  fl.  oz. ;  distilled 
water  to  make  20  fl.  oz.    Strength.— 1  fl.  dr.  represents 
5  gr.  of  pepsin. 

Dose,  1  to  2  fl.  dr. 

Action  and  Therapeutics. 

Pepsin  may  be  given  to  help  gastric  digestion  in 
those  in  whom  from  old  age  or  long  illness  the  secre- 
tion of  gastric  juice  is  deficient.  Thus  it  may  be 
useful  in  convalescence  from  acute  illnesses  or  in 
cases  of  cancer  of  the  stomach,  but  it  is  of  no  use  to 
aid  the  digestion  of  fatty  or  carbohydrate  food.  It 
should  be  given  directly  after  meals,  and  followed  in 
about  half  an  hour  by  a  dose  of  hydrochloric  acid  in 
the  proportion  mentioned  in  the  above  test.  The 
pepsin  should  be  tested  before  use,  as  many  samples 
are  inert.    It  is  best  given  as  Glycerinum  Pepsini. 

Pepsin  may  be  used  to  predigest  albuminous 
food,  either  for  administration  by  the  mouth  or  the 
rectum.  This  is  better  than  giving  pepsin  internally, 
for  morbid  processes  may  be  going  on  in  the  stomach 
which  prevent  digestion.  The  rectum  has  very  feeble 
powers  of  digestion,  and  therefore  many  nutrient 
enemata  and  suppositories  require  to  be  predigested. 
For  predigestion  Liquor  Pancreatis  {q.v.)  is  more 
reliable  than  pepsin.  Both  should  be  employed  with 
judgment,  for  there  is  a  likelihood  that  if  artificial 
digestion  be  used  too  long  the  digestive  functions 
of  the  stomach  may  atrophy. 

The  following  directions  for  peptonizing  meat 
may  he  followed.  Take  one  pound  of  lean  meat, 
pulp  it  finely,  add  six  times  its  weight  of  water  con- 
taining 0-2  per  cent,  of  hydrochloric  acid  and  120 
grains  of  pepsin.  Digest  at  120°  F.  in  a  porcelain 
digester  for  five  or  six  hours  with  frequent  stirring. 
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Then  neutralize  with  sodium  carbonate,  boil  and 
filter.  Evaporate  the  filtrate  on  a  water-bath  till  it 
is  of  the  consistency  of  a  soft  extract. 

Peptonized  meat  suppositories  are  used,  but  con- 
tain little  nourishment.  To  make  one  suppository 
30  grains  of  the  above  extract  are  mixed  with  40 grains 
of  oil  of  theobroma,  and  mo  aided  in  a  conical  mould. 

PANCREATIC  SOLUTION. 

Liquor  Pancreatis. — A  solution  of  the  digestive 
principles  of  the  fresh  pancreas  of  the  pig.  It  is  most  active 
when  the  animal  from  which  it  has  been  obtained  has  been 
fed  shortly  before  being  killed. 

Souece. — One  part  of  the  pancreas,  finely  divided,  is 
digested  with  4  parts  of  alcohol  (20  per  cent.)  for  seven  days. 

Test. — If  2  c.c.  with  02  grin,  of  sodium  bicarbonate  and 
20  c.c.  of  water  be  added  to  80  c.c.  of  milk,  and  the  mixture 
kept  at  113°  F.  for  1  hr.,  coagulation  should  no  longer  occur 
on  the  addition  of  nitric  acid. 

Action  and  Therapeutics. 

Liquor  pancreatis  has  the  power  of  converting 
starch  into  sugar,  albumen  and  fibrin  into  peptones, 
and  first  curdling  and  then  peptonizing  milk.  It 
will  not  act  in  an  acid  medium  or  above  140°  F. 
The  directions  for  peptonizing  milk  are  given  on 
p.  621.  Liquor  pancreatis  and  sodium  bicarbonate 
used  in  the  same  proportions  as  in  peptonizing 
milk  will  peptonize  farinaceous  foods.  It  may  also 
be  added  to  enemata  with  sodium  bicarbonate,  or  it 
and  the  bicarbonate  may  be  taken  by  the  mouth  one 
to  two  hours  after  meals. 

A  preparation  known  as  liquor  pancreaticus  is 
much  used,  and  many  pancreatized  and  peptonized 
foods  are  on  the  market,  e.g.  pancreatized  emulsion 
of  fat,  pancreatized  farinaceous  food,  peptonized 
chicken  and  beef  jelly.  These  are  often  useful  for 
those  whose  digestions  are  weak. 

Trypsin.— The  principal  ferment  of  the  pancreas. 

Chaeactees. — A  white  powder,  changing  proteids  into 
peptones  in  an  alkaline  medium. 

Dose,  lO  to  20  gr. 
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It  has  been  suggested  that  the  growth  of  cancer  cells  is 
due  to  an  enzyme  which  acts  in  an  acid  medium,  and  there- 
fore trypsin,  which  only  acts  in  an  alkaline  medium  has  been 
given  for  malignant  growths,  but  the  benefit  is  doubtful.  A 
liquor  and  a  hypodermic  injection  are  prepared,  so  also  are  a 
pigment  and  suppositories  for  local  application  to  malignant 

THYROID  GLAKD. 
Tliyroideum  Siccuin.— Dry  Thyroid.    A  powder 
prepared  from  the  fresh  and  healthy  thyroid  gland  of  the 

Source.— Eemove  the  fat  and  connective  tissue  directly 
the  sheep  is  killed.  Eeject  cystic,  hypertrophied,  or  otherwise 
abnormal  glands.  Mince.  Dry  at  .90°  to  100°  F.  Powder  the 
dried  product.  Eemove  all  fat  by  washing  with  petroleum 
spirit  and  again  dry.  ....... 

Characters.— Light  dull  brown  powder  with  faint  meat- 
like odour  and  taste,  and  free  from  _  odour  of  putrescence. 
Liable  to  become  damp  and  then  deteriorates. 

Composition.— The  chief  constituent  is  a  proteid,  which 
exists  in  the  colloid  matter  and  is  called  thyreoglobulin, 
which  by  artificial  digestion  is  split  up  into  albumoses  and  a 
non-proteid  body,  the  active  principle,  called  thyroiodin,  which 
contains  9-3  per  cent,  of  iodine,  0-5  per  cent,  of  phosphorus, 
and  is  rich  in  nitrogen. 

Dose,  3  to  10  gr.  in  cachets. 

Liquor  Thyroidei.— A  liquid  prepared  from  the 
fresh  and  healthy  thyroid  gland  of  the  sheep. 

Source. — The  fresh  healthy  glands  are  bruised  with,  for 
each  gland,  34  hi  of  glycerin  and  34  in.  of  a  0-5  per  cent,  solution 
of  phenol.  Stand  for  24  hours,  strain,  and  add  enough  of  the 
phenol  to  make  100  in. 

Characters. — Pinkish  turbid  liquid  free  from  odour  of 
putrescence.  To  be  freshly  prepared  and  kept  in  stoppered 
bottles.    Strength.— 100  m  represent  1  gland. 

Composition. — As  of  the  powder. 

Dose,  5  to  15  m. 

Action. 

Circtdation.  —  Thyroid  administered  to  man 
increases  considerably  the  rate  of  the  pulse,  causes 
palpitation,  enfeebles  the  cardiac  beat,  and  makes  the 
skin  flushed  and  moist.  Experiments  on  animals 
have  failed  to  reveal  the  precise  cause  of  this.  The 
blood-pressure  falls  when  a  decoction  of  the  gland  is 
injected  :  the  fall  is  vaso-motor,  for  the  heart  is  not 
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affected.  Ordinary  doses  produce  no  effect  on  the 
blood  except  an  increase  in  the  number  of  lympho- 
cytes. 

Excretion. — The  active  constituents  of  thyroid 
gland  are  probably  excreted  entirely  through  the 
kidneys.    Large  doses  may  cause  diarrhoea. 

Metabolism. — The  administration  of  thyroid 
leads  to  a  greatly  increased  oxidation  of  all  the 
tissues,  consequently  an  excess  of  urea,  uric  acid, 
xanthin  bases,  and  phosphates  are  excreted  in  the 
urine,  and  more  carbonic  acid  by  the  lungs.  It 
follows  that  large  doses  of  thyroid  reduce  the  body 
weight.  One  sixth  of  the  loss  comes  from  proteids, 
and  five  sixths  from  excessive  oxidation  of  fats. 

Kidney. — The  quantity  of  urine  is  increased  by 
giving  thyroid,  which  may  cause  sugar  and  iodine  in 
the  form  of  iodides  to  appear  in  the  urine. 

Nervous  system. — Occasionally  a  fine  tremor, 
restlessness,  and  insomnia  are  caused  by  large  doses. 
Therapeutics. 

It  is  known  that  human  beings  whose  thyroid 
is  excised  become  myxedematous,  and  that  all 
sufferers  from  myxcedema  have  atrophied  thyroid 
glands.  If  a  preparation  of  sheep's  thyroid  is  given 
to  patients  suffering  from  myxcedema,  all  the  sym- 
ptoms disappear,  usually  in  about  six  weeks,  although 
the  patient's  thyroid  remains  atrophied.  The 
effect  is  as  striking  as  anything  in  medicine.  It  is 
best  to  begin  with  5  gr.  thrice  a  day,  to  gradually 
increase  the  dose  till  10  gr.  are  given,  and  when  all 
the  symptoms  have  disappeared  it  will  be  necessary 
for  about  10  gr.  to  be  taken  twice  a  week  for  the  rest 
of  the  patient's  life,  to  prevent  recurrence.  When 
the  treatment  was  first  introduced  the  glands  were 
eaten,  or  transplanted  under  the  skin,  or  the  extract 
was  administered  subcutaneously ;  but  equally  good 
results  are  obtained  by  giving  the  liquor  or  the 
powder  by  the  mouth ;  tablets  of  the  powder  are  very 
convenient  and  much  used.    A  diminution  of  certain 
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goitres  follows  the  giving  of  thyroid,  but  t is  useless 
fn  exophthalmic  goitre.  Cretinism  is  also  m rvel- 
lously  benefited,  both  mentally  and  bodily,  by 
thyroid  preparations,  especially  if  given  early  m  the 
patient's  life.  A  few  cases  of  imbecility  in  children, 
a  few  of  climacteric  insanity,  and  a  lew  of  tetany 
have  been  much  improved  by  thyroid  Chronic 
psoriasis,  which  has  resisted  all  other  treatment 
often  disappears  if  the  patient  is  put  to  bed  and 
takes  daily  enough  of  thyroid  preparations  to  keep 
him  on  the  brink  of  poisoning  by  them  but  unfortu- 
nately the  disease  often  returns  when  the  treatment 
is  discontinued. 

Thyroid  preparations  have  been  used  for  obesity, 
but  the  practice  is  not  to  be  recommended.  They 
must  be  carefully  given  to  those  suffering  from 
cardiac  disorder.  A  preparation  called  Iodothynne, 
which  contains  the  active  principle  of  the  gland,  has 

been  used  lately.  . 

Poisoning.— An  overdose  of  a  thyroid  preparation 
causes  an  exaggeration  of  the  effects  already  de- 
scribed. The  most  evident  are  a  rapid  pulse,  slight 
pyrexia,  headache,  nausea,  diarrhoea,  restlessness, 
pains  in  the  limbs,  pruritus,  and  rarely  delirium. 
These  symptoms  are  termed  '  Thyroidism  ; '  it  is  said 
that  the  liability  to  them  is  lessened  if  arsenic  be 
taken.  If  large  doses  be  given  to  monkeys  for  a  long- 
period,  a  condition  termed  '  Chronic  Thyroidism  '  is 
produced.  The  symptoms  of  it  are  emaciation,  mus- 
cular weakness,  paresis,  some  alopecia,  erection  of 
some  of  the  hairs  on  the  head,  proptosis,  dilatation 
of  pupils,  widening  of  palpebral  fissure,  and  death 
from  asthenia.  In  some  respects  these  monkeys  re- 
semble patients  suffering  from  exophthalmic  goitre. 

Extracts  of  many  other  organs,  especially  bone- 
marrow  and  thymus  (Thyminic  acid  known  as  solu- 
rol,  a  product  of  the  metabolism  of  nucleins  present 
in  thymus,  &c,  is  said,  by  possessing  an  affinity  for 
uric  acid,  to  prevent  its  deposition,  and  is  therefore 


630 


MATERIA  MEDICA 


used  in  gout.  Dose,  5  to  10  gr.,  usually  given  in  a 
tablet),  have  been  employed  in  medicine,  but  tbere 
is  so  little  evidence  tbat  they  are  of  any  use  that  the 
only  one  that  need  be  referred  to  is — 

Suprarenal  Extract.— (Not  official.) 

Composition.  —  The  active  principle  is  epinephrine, 
C,,lH11N03.  It  is  very  unstable,  and  exists  only  in  the  medulla 
of  the  organ.  An  aqueous  extract  (commercially  known  as 
Adrenalin  and  usually  used  as  the  hydrochloride)  is  prepared 
from  the  suprarenal  capsules  of  sheep.  1  gr.  of  it  usually 
corresponds  to  15  gr.  of  the  gland.  Its  action  is  the  same  as 
that  of  epinephrine. 

Action. 

External. — Adrenalin  has  no  action  on  the  un- 
broken skin. 

Internal. — It  is  probably  so  diluted  by  the 
gastro-intestinal  contents  that  it  does  not  affect 
the  mucous  membrane  of  the  stomach  and  intes- 
tines, nor  is  it  absorbed  from  these.  The  gastric 
contents  have  no  effect  on  adrenalin.  It  acts  very 
quickly,  botb  generally  when  injected  into  vessels  or 
subcutaneously,  and  locally  when  applied  directly  to 
serous  membranes  and  many  mucous  membranes, 
e.g.,  that  of  the  nose. 

Heart. — The  heart  is  usually  stated  to  be  slowed 
from  stimulation  of  the  vagal  centre  in  the  medulla, 
but  apparently  sometimes  it  is  accelerated  ;  the  force 
of  the  systole  is  increased  by  direct  action  on  the 
cardiac  muscle.  These  effects  are  the  same  as,  but 
much  more  powerful  than,  those  of  digitalis. 

Vessels. — Most  of  the  small  arteries  of  the  body 
are  constricted  by  direct  action  of  adrenalin  on  the 
nerve  terminations  in  their  muscular  coat  when  it  is  in 
the  blood ;  because  of  this  and  the  cardiac  action  the 
blood  pressure  rises  considerably.  Here,  again,  adre- 
nalin resembles  digitalis.  Even  large  doses  do  not 
affect  the  vessels  of  the  lung  and  brain ;  the  con- 
stricting effect  is  most  striking  in  the  splanchnic 
area.  This  constriction  is  often  very  marked  at  the 
point  of  local  application,  e.g.,  when  adrenalin  is 
applied  to  mucous  membrane  of  the  nose. 
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Glands -hike  pilocarpine,  adrenalin  powerfully 
excito^tton  by  stimulating  nerve  tof""*"* 
It  acts  chiefly  on  the  salivary  glands  and 
mouth  -  hardly  at  all  on  the  sweat  glands.  Atiopineis 
TecUy'  antagonistic  to  it.  Adrenalin  has  a  special 
Son  pancreas,  producing  B^&^g^? 
due  to  a  diminished  utilization  of  sugar  m  the  tissues 
The  sugar  is  largely  derived  from  proteids.  Acetone 
and  diacetic  acid  do  not  appear  in  the  urine. 

Unstriped  Muscle.-Unoh  of  this,  besides :  hat  of 
the  arterioles,  is  contracted  by  the  action  ot  adrenalin 
on  nerve  terminations,  e.g.,  hat  of  uterus,  vagina, 
vas  deferens,  vesiculi  seminales.  The  same  peu- 
pheral  effect  leads  to  dilatation  of  the  pupils,  retrac- 
tion of  the  nictitating  membrane,  and  protrusion  o 
the  eye.  The  ileo-cohc  sphincter  is  contracted,  but 
the  rest  of  the  intestine  is  dilated. 

Therapeutics. 
Because  of  its  powerful  local  vaso-constrictor 
action  an  aqueous  solution  of  adrenalin— ot  a 
strength  of  1  in  1000— is  locally  applied  as  a  hemo- 
static with  great  advantage  in  many  conditions  such 
as  epistaxis,  hemorrhage  from  the  uterus,  before 
operations  on  adenoids,  turbinated  bones  or  piles. 
For  these  purposes  it  may  be  used  as  gauze  plugs 
soaked  in  the  1  in  1000  solution,  or  as  a  spray  (1  in 
2500),  or  as  a  suppository  (10  »i  of  1  in  1000  solution 
in  each).  It  may  be  introduced  into  the  bladder  before 
operations  on  it,  or  again  it  may  be  given  for  hfema- 
temesis  (5  to  30  tn_  of  1  in  1000  solution).  Applied 
with  cocaine  or  eucaine  it  may  be  used  for  painless, 
bloodless  operations  on  the  eye  and  other  parts  {see 
pp.  402-103). 

Adrenalin  has  very  great  power  to  contract  the 
uterus,  whether  pregnant  or  non-pregnant,  and  it 
may  be  used  for  the  interior  of  the  uterus  in  the 
same  way  as  for  the  nose.  Thirty  minims  of  a 
l-in-1000  solution  of  adrenalin  may,  with  great 
advantage,  be  injected  subcutaneously  in  cases  of 
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shook  or  any  form  of  sudden  cardiac  failure,  for  in 
animals  the  heart  may  be  completely  resuscitated  by 
this  method  even  when  the  circulation  has  apparently 
ceased.  J 

Preparations  of  suprarenal  gland  have  been  given 
for  Addison's  disease,  but  their  value  is  very  uncer- 
tain.   Certainly  often  they  are  of  no  use. 

Toxicology. 

Fatal  doses  of  adrenalin  lead  to  two  varieties  of  changes 
seen  post  mortem.  Its  action  on  the  blood  pressure  leads  to 
congestion  of  the  viscera,  hremorrhages  and  serous  effusion. 
Ihese  changes  are  well  seen  in  the  kidneys,  liver,  and  lungs. 
Iheir  occurrence  in  the  last-named  causes  oedema  of  the  lungs 
and  filling  of  the  air  vesicles  with  blood ;  hence  the  animal 
dies  of  asphyxia.  Consequently  adrenalin  should  never  be 
given  for  hemoptysis.  The  other  toxic  changes,  seen  chiefly 
in  the  cells  of  the  liver  and  kidneys,  are  due  to  the  fact  that 
adrenalin  is  a  protoplasmic  poison.  Owing  to  the  action  on 
the  liver,  there  is  a  great  fall  in  the  output  of  urea. 

SPERMACETI. 

Cetaceum.— Spermaceti.  A  concrete  fatty  substance 
obtained,  mixed  with  oil,  from  the  head  of  the  sperm  whale, 
Physeter  macrocephalus  (Nat.  Ord.  Cctacea),  inhabiting  the 
Pacific  and  Indian  Oceans.  It  is  separated  from  the  oil  by 
filtration  and  pressure,  and  is  then  purified. 

Characters. — Crystalline,  pearly  white,  glistening,  trans- 
lucent masses  with  little  taste  or  odour.  Solubility —Not  in 
water,  but  soluble  in  ether,  chloroform,  or  boiling  alcohol. 

Composition.— It  is  cetylic  alcohol,  Cl0H33OH,  in  com- 
bination with  palmitic  acid,  HC^E^O.,,  forming  a  fat,  cetin, 

CjiiHaaiCiuH^O;,. 

Preparation. 
Unguentum  Cetacei. — Spermaceti,  20  oz. ;  white 
beeswax,  8  oz. ;  benzoin,  2  oz. ;  almond  oil,  72  oz. 

Action  and  Therapeutics. 
Spermaceti  is  used  as  an  emollient  and  as  a  basis 
for  ointments. 

COD-EIVER  OIE. 

Oleum  Morrlma?.— The  oil  extracted  from  the  fresh 
liver  of  the  cod,  Gadus  morrhua  (Nat.  Ord.  Telcostci),  by  a 
heat  not  exceeding  180°  F.,  and  from  which  the  solid  fat  has 
been  separated  by  filtration  at  23°  F.   Norway  coast. 

Chahacteks  Pale  yellow,  with  a  slight  fishy  odour,  and 

a  bland  fishy  taste.    Sp.  gr.  0-920—0-930. 

Composition. — The    chief  constituents   are— (1)  Olcin 

IRFt    npr    fpnt  \     wliinh  ic  n   tfnirl   fivprl   nil.  fl.nfl    is    nlpate  of 
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1  „Q,.,,i  rwir,  H  O)  (2)  Palniitin,  myristin,  and  stearin 
? ST«  S    (^efatl/ acids,  as  oleic,  palmitic  stearic 

4)  Kthylainine.    (5)  Traces  of  iodine,  bromine,  bUe  salts 
cholesterin,  sulphuric  acid  and  phosphoric  acid.  (6] I  Many 
alkaloids.    Gaduin,  which  has  been  described  is  P™baWy  a 
decomposition  product.    The  composition  oi  the  morihuol  of 
commerce  is  uncertain. 
Dose,  1  to  4  fl.  dr. 

Action. 

External.— Cod-liver  oil  is  a  bland  unirritating 
oil  If  it  is  desired  to  administer  it  in  cases  in 
which  it  is  rejected  by  the  stomach,  it  may  be 
rubbed  into  the  skin.  The  oil  is  certainly  absorbed 
when  applied  in  this  way. 

Internal—  Gastro-intestinal  tract— tod-hver  on, 
even  more  than  other  oils,  is  liable  to  cause  indiges- 
tion, nausea,  and  sickness.    Large  doses  may  set  up 
diarrhoea.    It  is  more  readily  absorbed  than  other 
oils.    Loops  of  intestine  have  been  isolated  in  the 
lower  animals,  and  into  each  loop  different  oils  have 
been  injected.    The  intestines  are  returned  to  the 
abdominal  cavity,  and  after  some  time  the  animal  is 
killed  and  the  loops  are  opened.    It  is  always  found 
that  cod-liver  oil  has  been  more  rapidly  absorbed 
than  any  other  oil.    The  facility  with  which  cod- 
liver  oil  is  absorbed  is  also  shown  by  the  fact  that  it 
often  cannot  be  recognised  in  the  feces,  although 
equal  quantities  of  other  oils  taken  by  the  mouth  are 
passed  unaltered.    Some  authorities  believe  that  the 
superior  absorbability  of  cod-liver  oil  depends  upon 
the  biliary  principles  contained  in  it,  but  this  is 
doubtful ;  others  think  that  it  is  because  the  presence 
of  free  acids  facilitates  saponification  and  emulsion. 
Certainly  it  contains  more  free  fatty  acids  than  other 
oils,  and  it  also  emulsifies  much  more  easily. 

Tissues. — Not  only  is  cod-liver  oil  more  readily 
absorbed  than  other  oils,  but  it  is  a  better 
food.  All  oils  lead  to  an  increased  formation  of 
fat,  but  cod-liver  oil  is  the  most  powerful  in  this 
respect.  It  reduces  the  colour  of  a  solution  of  per- 
manganate of  potassium  more  readily  than  other  oils 
— that  is  to  aav.  it  is  more  readilv  oxidized.  Thus. 
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as  it  is  more  easily  absorbed  and  more  easily  oxidized, 
we  have  a  partial  explanation  of  its  peculiar  value  in 
increasing  the  weight  of  the  body ;  but  the  general 
belief  is  that  these  two  facts  do  not  wholly  explain 
the  action  of  cod-liver  oil,  and  that  it  has  some 
peculiar  specific  action  not  yet  understood,  especially 
upon  those  suffering  from  phthisis,  for  whom  it  may 
be  a  valuable  drug. 

Therapeutics. 

External.— The  smell  of  cod-liver  oil  is  so  dis- 
agreeable that  it  should  not  be  rubbed  in  externally 
unless  this  treatment  be  absolutely  necessary. 

Internal. — Cod-liver  oil  is  of  great  service  in  all 
varieties  of  tuberculous  disease,  the  only  contra- 
indications being  high  temperature,  severe  haemo- 
ptysis, and  dyspepsia,  vomiting,  or  diarrhoea,  whether 
primary  or  induced  by  the  oil.    Patients  often  im- 
prove in  every  way  under  its  influence.    With  the 
same  exceptions  it  may  be  administered  with  great 
advantage  in  rickets,  and  in  any  chronic  disease  asso- 
ciated with  loss  of  flesh,  such  as  long-continued  sup- 
puration, convalescence  from  acute  disease,  tertiary 
syphilis,  and  starvation.    It  often  is  of  benefit  in 
the  chronic  bronchitis  and  the  chronic  eczema  of 
childhood.    It  is  frequently  given  with  success  in 
neuralgia,  general  feebleness,  despondency,  and  other 
nervous  conditions.  Formerly  it  was  often  prescribed 
for  chronic  rheumatism.    Many  persons  cannot,  or 
imagine  they  cannot,  take  it  on  account  of  its  nasty 
taste.    There  are  in  the  market  several  preparations 
of  cod-liver  oil  in  which,  by  careful  preparation,  the 
disagreeable  taste  is  almost  abolished.    Ten  minims 
of  pure  ether  with  a  drop  or  two  of  oil  of  peppermint 
or  cloves  will,  when  mixed  with  a  dose  of  cod-liver 
oil,  often  render  it  more  palatable.    Sometimes  it  is 
taken  in  capsules,  or  made  into  a  jelly  with  isinglass, 
or  a  little  salt  is  put  into  the  mouth  after  the  oil  is 
taken,  or  the  mouth  is  rinsed  out  with  brandy  before- 
hand. Sometimes  it  is  taken  in  coffee,  or  with  orange 
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juice,  but  perhaps  the  best  way  is  to  form  an  emulsion 
of  it.  A  very  nutritious  one  is  made  by  rubbing 
together  equal  parts  of  maltine  and  cod-liver  oil,  and 
in  this  the  oil  can  hardly  be  tasted.  _ 

The  British  Pharmaceutical  Conference  advises 
the  following  emulsion :— Cod-liver  oil,  8  oz. ;  the  yolk 
of  two  eggs;  tragacanth  in  powder,  16  gr.  ;  elixir  of 
glusidum  (glusidum,  24  gr. ;  Sod.  Bicarb.,  12  gr. ; 
alcohol  [90  per  cent.],  1  fl.  dr. ;  Aq.  Dest.,  7  fl.  dr.)  ; 
1  fl.  dr. ;  simple  tincture  of  benzoin,  1  fl.  dr.  ;  spirit 
of  chloroform,  4  fl.  dr. ;  essential  oil  of  bitter  almonds, 
8  ni ;  distilled  water  to  16  fl.  oz.  Dose,  2  to  8  fl.  dr. 
It  is  frequently  wished  to  give  cod-liver  oil  with  iron. 
In  that  case  the  following  preparation,  in  which  the 
oil  is  emulsified  with  an  alkali,  will  be  found  useful :— 
Cod-liver  oil,  4  fl.  dr. ;  citrate  of  iron  and  ammonium, 
5  gr. ;  potassium  carbonate,  3  gr.  ;  glusidum,  J  gr. ; 
oil  of  caraway,  J  tn_ ;  water  to  1  fl.  oz. 

lclltliyol — (Not  official.) 

Synonym. — Ammonium  ichthyolsulphonate. 

Source.— A  bituminous  quartz  containing  the  fossil 
remains  of  fish  and  other  animals  is  distilled  with  sulphuric 
acid,  and  the  distillate  is  neutralized  with  ammonia. 

Characters.—  A  viscous,  brownish,  almost  black  substance, 
odour  tarry,  containing  15  per  cent,  of  sulphur.  Soluble  in 
water,  glycerin,  oils,  fats,  and  vaseline. 

Dose,  10  to  30  gr. 

Ichthyolsulphonates  of  lithium,  sodium,  and  zinc  are 
prepared. 

Action  and  Therapeutics. 
Ichthyol  is  chiefly  used  externally  for  chronic 
eczema  and  psoriasis.  An  ointment  with  lanoline 
and  ichthyol  20  to  50  per  cent,  is  easily  made. 
Ichthyol  paste  (starch  40,  moisten  with  water  20, 
rub  in  ichthyol  40,  and  then  a  strong  solution  of 
albumen  1  or  1^)  is  recommended  for  acne  rosacea. 
Ichthyol  has  been  given  as  a  pill  in  10-  to  30-grain 
doses  thrice  a  day  for  chronic  rheumatism. 

IIONEV. 

Mel  Dcpui-atiiui.    Synonym.- Clarified  honey. 
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Source.— Melt  honey  in  a  water-bath,  and  strain  through 
warm  flannel  while  hot. 

Preparation. 
Oxymel.— Clarified  honey,  liquefied,   8;  acetic 
acid,  1 ;  water,  1.    Sp.  gr.  1-32. 
Dose,  1  to  2  fl.  dr. 

Clarified  honey  is  contained  in  Confectio  Piperis,  Oxvmel 
Scilhe,  and  Mel  Boracis. 

Action  and  Therapeutics. 
Honey  is  demulcent,  relieving  dryness  of  the 
mouth  and  facilitating  swallowing.  Oxymel  is  a 
useful  preparation.  It  is  a  common  ingredient  of 
cough  mixtures.  Honey  is  a  mild  laxative,  and  may 
be  given  to  children  for  this  purpose. 

WAX. 

Cera  Flava.— Yellow  Beeswax.  Prepared  from 
the  honeycomb  of  the  hive  bee,  Apis  mellifica  (Nat.  Ord. 
Hymenoptera). 

Characters. — Firm,  yellowish.  Odour  honey-like.  Not 
unctuous.  Soluble  in  oil  of  turpentine,  not  in  alcohol.  It  is 
much  adulterated  with  flour  and  paraffin. 

Composition.— It  consists  chiefly  of  (1)  Myricin  (Myricyl 
palmitate)  C30H01ClliH31O2,  80  per  cent.    (2)  Cerotic  acid. 

Cera  Alba.— White  Beeswax.  Made  by  bleaching 
yellow  wax  by  exposure  to  moisture,  air,  and  light. 

Uses. 

Yellow  and  white  wax  is  only  used  as  basis  for 
many  plasters  and  ointments,  and  for  Pilula  Phos- 
phori. 

COCHINEAL,. 

COCCUS. — Cochineal.  The  dried  fecundated  female 
insect  Coccus  cacti  (Nat.  Ord.  Eemiptera).  Beared  in 
Mexico  and  Teneriffe  on  Nopalea  coccinellifera  (Nat.  Ord. 
Cactece),  and  on  other  species  of  Nopalea. 

Characters. — Oval,  flat  or  concave  beneath,  convex  above, 
about  \  in.  long,  transversely  wrinkled,  purplish  black  or  pur- 
plish grey,  easily  pulverized,  the  powder  being  dark  red  or 
puce- coloured. 

Composition. — The  chief  constituent  is  the  glucoside 
carminic  acid,  C];HlsO,0.    Sulphuric  acid  and  several  other 


COCHINEAL— CANTHARIDES 


637 


reagents  precipitate  from  the  decoction  the  well-known 
colouring  matter  carmine. 

Preparation. 
Tinctura  Cocci.— Cochineal,  1 ;  alcohol  (45  per 
cent.),  10.  Macerate. 
Dose,  5  to  15  m. 
Cochineal  is  contained  in  the  compound  tinctures  of 
cardamoms  and  cinchona. 

Uses. 

Cochineal  is  only  used  as  a  colouring  agent. 

CArVTHARIDES. 

CantHaris.— Cantharides.  The  dried  beetle  Cantharis 
vesicatoria.  Synonym.— Spanish  fly  (Nat.  Ord.  Coleoptera). 
Collected  chiefly  in  Hungary  and  Eussia. 

Characters.— f  to  1  in.  long,  \  in.  broad,  with  two  long 
elytra  or  wing-sheaths  of  a  shining  coppery-green  colour, 
under  which  are  two  thin,  brownish,  transparent,  membranous 
wings.  Powder  greyish  brown,  containing  shining  green 
particles.  Odour  strong,  disagreeable.  As  they  are  subjected 
to  the  ravages  of  mites  and  moths  they  should  be  kept  in 
well-stoppered  bottles  with  a  little  camphor. 

Composition. — The  chief  constituents  are — (1)  Cantha- 
ridin,  C10H120.„  0-4-1  per  cent.,  the  active  principle,  a  fatty 
crystallizable  body  forming  shining  colourless  plates,  soluble 
in  alcohol,  ether,  acetic  ether,  glacial  acetic  acid,  chloroform, 
and  oils.  It  is  found  especially  in  the  generative  apparatus, 
the  eggs,  and  the  blood.  (2)  A  volatile  oil,  giving  the  odour, 
and  said  to  have  the  same  action  as  cantharidin.  (3)  A  green 
oil,  the  colouring  principle,  closely  allied  to  chlorophyll. 
Preparations. 

1.  Acetum  Cantharidis. — Cantharides,  2; 
glacial  acetic  acid,  10 ;  water,  10.  Macerate.  Strength. — 
1  in  10. 

2.  Emplastrum  Cantharidis. — Cantharides, 
3§ ;  yellow  beeswax,  2 ;  soap  plaster,  § ;  resin,  2  ; 
lard,  2.    Strength. — 1  in  3  nearly. 

3.  Emplastrum  Calefaciens.—  Cantharides,  1 ; 
yellow  beeswax,  1 ;  resin,  1 ;  soap  plaster,  8  ;  resin 
plaster,  13  ;  boiling  water,  5.  Evaporate.  Strength. — 
1  in  25. 

4.  Liquor  Epispasticus.— Cantharides,  10  ; 
percolated  with  acetic  ether,  20.    Strength. — 1  in  2. 

This  is  twice  the  strength  of  the  Liquor  Epi- 
spasticus, Blistering  Liquid,  of  the  B.  P.  1885. 
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5.  Collodium  Vesicans.— Liquor  Epispasticus 
40,  in  which  1  of  pyroxylin  is  dissolved.  Strength  - 
1  in  2.  J 

6.  Tinctura  Cantharidis.  —  Cantharides,  1  • 
alcohol  (90  per  cent.),  80.  Macerate.  Strength  — 1  in 
80  of  alcohol  (90  per  cent.). 

Dose,  5  to  15  m.,  or  if  frequently  repeated,  2  to 
5  m. 

7.  Unguentum  Cantharidis.— Cantharides,  1 ; 
benzoatecl  lard,  10.    Strength.  — 1  in  10. 

Action. 

External.— Cantharides  is  a  powerful  irritant, 

but  it  is  slower  in  its  action  than  most.  If  any  of 
its  preparations  are  applied  to  the  skin  no  effect  is 
noticed  for  two  or  three  hours  ;  then  a  tingling  burn- 
ing pain  is  perceived.  Soon  the  part  becomes  red 
from  vascular  dilatation,  the  drug  now  producing 
its  rubefacient  effect.  The  next  stage  is  the  forma- 
tion of  several  vesicles.  These  soon  run  together  to 
form  one  large  bleb  full  of  clear  serum.  Not  only 
is  cantharides  thus  an  irritant  and  vesicant,  but  it 
is  a  powerful  counter-irritant,  probably  dilating  by 
reflex  action  the  vessels  of  the  deep-seated  organs 
under  the  point  of  application. 

Cantharidin  can  be  absorbed  by  the  skin  in 
sufficient  quantity  to  produce  internal  effects. 

Internal. — Cantharides  is  hardly  used  internally 
in  medicine,  as  it  is  such  a  powerful  irritant. 

G 'astro -intestinal  tract. — It  produces  severe 
gastro-intestinal  irritation,  the  patient  suffering 
from  abdominal  pain,  diarrhoea,  and  vomiting,  even 
if  the  drug  is  injected  subcutaneously,  showing  that 
it  is  excreted  by  the  gastro-intestinal  mucous  mem- 
brane. There  may  be  a  burning  pain  in  the  throat; 
tbe  motions  and  vomited  matters  may  contain  blood. 
These  symptoms  naturally  cause  much  general  de- 
pression. 

Genito -urinary  tract. — The  active  principle  is 
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absorbed  into  the  blood,  and  a  few  hours  after  the 
gastro-intestinal  symptoms  have  set  m  the  patient 
complains  of  great  pain  in  the  loins  and  strangury— 
that  is  to  say,  there  is  an  urgent  desire  to  micturate  ; 
the  effort  is  very  painful  from  vesical  tenesmus,  and 
the  quantity  of  urine  passed  is  very  small ;  it  may  con- 
tain albumen  and  blood.  In  severe  cases  of  poisoning 
there  may  be  greatly  increased  sexual  desire,  nume- 
rous seminal  emissions,  violent  priapism,  with  swelling 
and  heat  of  the  genital  organs.  In  women  cantha- 
rides  may  cause  abortion  or  induce  menstruation. 

Post  mortem— Intense  gastro-intestinal  inflam- 
mation is  present,  consequently  swelling,  ecchy- 
moses,  and  hyperemia  of  the  mucous  membrane  of 
the  alimentary  canal  are  observed.  The  kidneys 
are  found  to  be  very  congested  and  in  the  early 
stage  of  acute  nephritis.  There  is  also  much  in- 
flammation of  the  genito-urinary  mucous  membrane. 

Therapeutics. 
External. — Cantharides  is  very  largely  employed 
to  raise  a  blister,  and  it  is  of  all  drugs  the  most 
commonly  used  counter-irritant.  It  is  applied  to 
the  chest  in  pleurisy,  over  the  pericardium  in  peri- 
carditis, over  the  inflamed  nerves  in  neuritis,  over 
the  mastoid  process  in  disease  of  the  ear,  over  joints 
with  chronic  effusion  into  them  and  over  the  stomach 
when  there  is  gastric  pain  or  vomiting.  A  blister 
applied  over  the  nerve  will  often  relieve  pain  in 
neuralgia.  Cantharides  is  the  basis  of  many  pre- 
parations the  object  of  which  is  to  stimulate  the 
growth  of  the  hair,  such  as  the  following,  Acetum 
Cantharidis,  \  fl.  oz. ;  Glycerin,  \  fl.  oz.  ;  Spiritus 
Rosmarini,  \  fl.  oz.  ;  Water,  5  fl.  oz.  It  will  be 
noticed  that  the  liquor,  the  collodion,  and  the  em- 
plastrum  are  the  strongest  preparations,  that  the 
acetum  and  unguentum  are  strong,  but  the  tincture 
is  weak.  If  a  further  counter-irritant  effect  is  desired, 
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the  blister,  which  is  usually  pricked,  may  be  irritated 
by  the  application  of  any  irritating  ointment ;  this 
however,  is  very  painful,  and  nowadays  after  the 
pricking  some  bland  ointment  is  usually  applied 
The  cantharides  preparation  should  not  be  left  on 
after  the  development  of  the  bleb,  lest  the  cantha- 
ridin  should  be  absorbed.  Cantharides  should  not 
be  applied  to  a  part  on  which  the  patient  lies,  or 
a  bedsore  may  form  ;  nor  must  it  be  used  in  renal 
disease  ;  and  it  should  be  carefully  employed  in 
children  or  debilitated  persons.  It  ought  not  to  be 
applied  to  paralysed  limbs. 

Internal.— The  drug  is  rarely  given  internally,  but 
it  has  been  used  with  success  in  small  doses  in  cases 
of  very  chronic  gleet.    Sometimes  it  relieves  chordee. 

Cantharidine  in  minute  doses  (0-0001  grm.  in 
tincture  of  orange  and  water)  has  been  given  for  lupus. 

LEECHES. 

Ilirmlo.  The  Leech.  Two  species  are  official: 
(1)  Sanguisuga  medicinalis,  the  speckled  leech  (belly  greenish 
yellow,  spotted  with  black) ;  (2)  Sanguisuga  officinalis,  the 
green  leech  (belly  olive-green,  not  spotted)  (Nat.  Ord. 
Annelida). 

Characters  of  both  species. — Body  soft,  smooth,  2  or 
more  in.  long,  tapering  to  each  end,  plano-convex,  wrinkled 
transversely  ;  black  olive-green,  with  six  rusty-red  longitudinal 
stripes.  Each  leech  has  a  muscular  disc  at  each  end.  In  the 
centre  of  the  anterior  one  is  a  triradiate  mouth,  provided  with 
three  jaws  and  two  rows  of  teeth.  A  good  specimen  will 
remove  1-2  fl.  dr.  of  blood. 

Action  and  Therapeutics. 
Leeches  are  used  to  remove  blood.  They  are 
usually  applied  over  deep-seated  organs  when  they 
are  congested,  and  great  relief  is  often  afforded. 
For  example,  three  or  four  leeches  over  the  liver 
when  that  organ  is  enlarged  in  heart  disease,  or 
one  or  two  behind  the  ear  when  the  tympanic  cavity 
is  inflamed,  frequently  do  good.    The  leech  being 
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applied  to  the  skin,  the  animal  fixes  itself  by  its 
sucker-like  disc,  makes  a  triradiate  cut  with  its 
mouth,  and  draws  into  its  body,  which  consequently 
becomes  swollen,  about  a  drachm  and  a  half  of  blood. 
If  this  is  not  sufficient,  a  hot  fomentation  put  on 
after  the  animal  is  removed  may  increase  the  quan- 
tity to  half  a  fluid  ounce.  The  skin  should  be  well 
washed  with  a  little  milk  before  the  leech  is  applied. 
Occasionally  the  haemorrhage  requires  pressure  or 
some  local  styptic,  as  perchloride  of  iron,  to  stop  it. 
If  leeches  have  to  be  applied  to  the  mouth,  rectum, 
or  uterus,  leech  glasses,  which  allow  only  the  head 
to  protrude,  should  be  used. 

Diphtheria  Antitoxin.— (Not  official.) 

When  the  bacillus  of  diphtheria  grows  in  the  body  it  pro- 
duces toxins,  albumoses,  and  an  organic  acid,  and  provokes 
the  formation  of  a  substance  (called  an  antitoxin)  which  is 
found  in  the  blood.  This  antitoxin  is  an  antidote  to  the 
toxin  of  the  diphtheria  bacillus,  it  is  largely  owing  to  the 
production  of  it  that  the  patient  is  enabled  to  survive,  and 
his  chances  of  surviving  are  enhanced  if  antitoxin  is  ad- 
ministered to  him  to  aid  that  which  is  formed  in  his  body. 

Source. — Diphtheria  bacilli  are  grown  in  a  flask  con- 
taining some  nutrient  broth  (e.g.  meat  broth),  to  which  0-5  per 
cent,  sodium  chloride  and  2  per  cent,  commercial  peptone 
have  been  added.  At  the  end  of  some  weeks  the  bacilli  are 
filtered  off,  and  the  fluid  left  contains  a  large  amount  of 
diphtheria  toxin,  which  should  be  at  least  of  such  a  strength 
that  i  c.c.  of  it  will  kill  a  good-sized  guinea-pig.  From  1  to 
1  c.c.  of  it  is  aseptically  injected  into  the  jugular  vein  of  a 
horse :  this  produces  slight  symptoms.  As  soon  as  they  are 
past  a  larger  dose  is  injected,  and  so  the  dose  is  gradually 
increased  until  500  c.c.  or  more  are  given  at  each  injection. 
This  leads  to  the  formation  of  a  large  amount  of  antitoxin 
in  the  blood  serum.  At  the  end  of  some  months  the  horse  is 
aseptically  bled  to  8  litres  into  a  sterilized  vessel,  the  blood 
coagulates,  and  the  antitoxic  serum  is  put  into  sterilized 
bottles  and  hermetically  sealed,  a  little  carbolic  acid  or  other 
antiseptic  being  added  to  prevent  decomposition. 

The  details  may  be  modified,  as  horses  vary  in  their  re- 
action to  the  toxin,  and  toxins  vary  in  strength,  but  the 
essentials  of  the  method  always  remain  the  same. 

Mode  of  Administration.— The  antitoxic  seriim  has  been 
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shown  to  be  useless  when  given  by  the  mouth,  perhaps 
because  it  is  destroyed  in  the  liver.  Therefore  it  is  always 
injected  subcutaneously ;  usually  between  the  shoulders  or 
on  the  side  of  the  abdomen.  Before  injection  the  skin  should 
be  thoroughly  washed  with  an  antiseptic,  and  all  ordinary 
antiseptic  precautions  should  be  taken.  After  injection  the 
puncture  should  be  sealed  with  antiseptic  gauze,  iodoform  and 
collodion.  The  antitoxin  for  each  injection  should  be  taken 
from  a  fresh  bottle.  A  special  syringe,  so  constructed  that 
all  the  parts  of  it  can  be  boiled  before  use,  is  employed.  It  is 
best  made  entirely  of  glass.  The  barrel  and  piston  should  be 
boiled  separately  or  else  they  may  crack.  It  should  hold 
10  c.e.  The  needle  is  2  or  3  inches  long.  It  should  be  fine, 
as  then  the  puncture  is  less  painful.  Both  needle  and 
syringe  should  cool  before  use,  or  the  antitoxin  may  coagulate. 

Dose. — It  is  better  to  give  a  small  dose  of  a  concen- 
trated than  a  large  dose  of  a  dilute  antitoxin  ;  but  the  initial 
dose  should  be  large  (for  an  infant  2000  units,  for  an  older 
patient  3000  or  4000),  so  as  to  quickly  neutralise  all  the 
toxin.  The  antitoxin  should  be  as  fresh  as  possible.  All 
antitoxins  deteriorate  by  keeping.  The  strength,  which  is 
stated  on  the  bottle,  varies  between  200  and  2500  units  per 
cubic  centimetre,  but  usually  it  is  about  500.  The  antitoxin 
must  be  obtained  from  a  reliable  source,  and  the  more  con- 
centrated is  to  be  preferred,  for  probably  some  of  the  ill- 
effects  that  occasionally  follow  are  due  to  the  serum  of  the 
horse  with  which  the  antitoxin  is  mixed.  The  quantity 
given  should  be  such  that  from  4000  to  12,000  units  or 
even  more  are  injected  in  the  first  twenty-four  hours  after 
the  patient  comes  under  treatment.  This  amount  may 
be  divided  into  two  or  three  doses,  but  should  be  repeated 
on  the  second  and  third  days  if  necessary.  A  unit  is  the 
smallest  quantity  of  antitoxic  serum  which,  when  mixed  with 
a  certain  quantity  of  a  standard  diphtheritic  toxin  and  with  it 
injected  into  the  subcutaneous  tissue  of  a  healthy  guinea-pig 
weighing  from  250  to  300  grammes,  protects  the  animal  from 
death  within  four  days. 

It  is  impossible  in  a  work  like  this  to  give  a  more  precise 
definition,  for  all  diphtheritic  toxin  consists  of  toxin  proper, 
which  is  poisonous,  and  toxoid  bodies  which  although  not 
poisonous  will  neutralize  the  antitoxic  properties  of  antitoxic 
serum  Therefore  to  standardize  antitoxic  serum  it  must  be 
tested  against  diphtheritic  toxin  in  which  the  proportion  of 
toxins  proper  and  toxoids  and  the  neutralizing  activity  of  the 
latter  as  regards  antitoxin  are  all  known  and  constant,  bucli 
a  standard  toxin  is  kept  in  the  Government  testing  depart- 
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ment  in  Frankfort-on-Maine,  and  the  strength  of  all  diphther- 
itic antitoxins  should  be  expressed  in  terms  of  it. 

Action  and  Therapeutics. 

Antitoxic  serum  diminishes  all  the  symptoms  of 
diphtheria,  and  in  particular  it  greatly  lessens  the 
liability  to  sudden  cardiac  failure.  If  the  diphtheria 
toxin  be  administered  to  animals  fatty  degeneration 
of  the  heart  is  found  after  death,  but  if  they  have 
also  had  antitoxin  this  is  absent.  Both  clinical  and 
experimental  evidence  shows  that  after  antitoxin  is 
given,  although  the  bacilli  continue  to  exist  in  the 
throat,  the  formation  of  membrane  ceases  and  that 
which  is  present  rapidly  disappears  ;  therefore  laryn- 
geal diphtheria  rarely  follows  faucial  if  antitoxin  is 
used  early,  the  patient  becomes  less  anasmic,  his 
pulse  improves,  and  his  temperature  may  fall  a 
little,  although  this  is  less  influenced  by  antitoxin 
than  are  the  other  symptoms  of  diphtheria.  The 
maximum  effect  of  the  antitoxin  is  not  seen  till 
twenty-four  hours  after  injection.  All  reliable  col- 
lections of  cases  show  that  the  mortality,  especially 
in  children,  is  much  less  when  the  antitoxin  is 
used.  It  should  be  given  at  the  earliest  possible 
moment,  even  if  it  is  only  likely  that  the  patient  is 
suffering  from  diphtheria,  for  the  number  of  fatal 
cases  is  less  when  antitoxin  is  used  early  in  the  ill- 
ness. The  benefit  is  more  marked  in  laryngeal  than  in 
other  varieties  of  diphtheria,  the  mortality  of  tracheo- 
tomy cases  falling  by  one  half.  The  frequency  of 
the  occurrence  of  paralysis  is  not  diminished,  but  the 
percentage  of  recoveries  in  cases  with  paralysis  is 
slightly  increased.  When  a  case  of  diphtheria  is  dis- 
covered in  a  school,  the  other  children  who  have  been 
associated  with  the  patient  should  have  500  units 
given  to  each  as  a  preventive.  The  protection  con- 
ferred lasts  about  three  weeks.  Such  preventive 
treatment  is  especially  useful  for  any  suffering  from 
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measles  or  scarlet  fever,  for  in  both  these  diphtheria 
is  a  dangerous  complication. 

Poisoning  symptoms  are  sometimes  seen  after 
any  antitoxic  serum  has  been  given,  but  they  are  un- 
important. They  are  not  due  to  the  antitoxin,  but  to 
some  other  constituent  of  the  serum,  for  tbey  may 
follow  when  the  simple  serum  of  animals  is  injected 
into  the  human  subject.  The  most  common  is  a 
rash,  met  with  in  about  35  per  cent,  of  the  patients 
injected ;  it  may  appear  as  late  as  the  end  of  the 
third  week  after  injection,  but  it  is  usually  seen  at 
the  end  of  the  first  week.  In  a  few  cases  a  second 
rash  is  observed  after  the  first  has  faded.  Usually 
it  is  a  mere  erythema,  but  it  may  be  papular  or 
urticarial.  Commonly  it  disappears  in  three  days. 
Pains  in  the  joints  and  slight  swelling  of  them  are 
occasionally  present,  and  sometimes  slight  pyrexia 
is  seen. 

Tetanus  Antitoxin.— (Not  official.) 

This  is  prepared  on  the  same  principles  as  diphtheria 
antitoxin  (q.v.).  We  know  that  the  tetanus  toxin  links  itself 
closely  to  the  proteids  of  the  cells  of  the  central  nervous  system, 
and  that  when  it  passes  from  a  wound  to  the  central  nervous 
system  it  travels  along  the  protoplasm  of  the  nerves.  Unfor- 
tunately this  linking  takes  place  almost  coincidently  with  the 
appearance  of  symptoms,  and  when  once  the  linking  has 
occurred  no  amount  of  antitoxin  can  dislocate  it.  Hence 
antitoxin,  to  be  any  use,  must  be  given  very  early  in  the 
disease,  and  should  be  injected  directly  into  the  nervous 
tissue  in  the  hope  that  it  may  meet  and  neutralise  the  toxin 
before  it  reaches  the  nerve  cells,  or  perhaps  unite  with  the 
cells  and  thus  prevent  the  toxin  from  doing  so.  It  is  best  in- 
jected under  an  anaesthetic.  A  small  cut  is  made  down  to  the 
bone,  which  is  bored  with  a  drill,  and  the  antitoxin  is  directly 
injected  into  the  cerebrum  with  a  blunt  needle.  Different 
specimens  of  the  antitoxin  vary  in  strength,  but  a  full  dose  of 
a  concentrated  variety  should  be  used.  It  has  been  given 
simultaneously,  intravenously,  and  subdurally,  but  the  above 
method  is  much  the  best.  No  very  striking  success  has 
attended  its  use  in  man,  perhaps  because  tetanus  is  not  usually 
diagnosed  till  long  after  infection,  and  perhaps  because,  as 
just  pointed  out,  the  tetanus  toxin  is  soon  very  firmly  united 
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with  the  proteids  of  the  central  nervous  system  ;  but  in  an 
undoubted  case  it  is  well  to  give  the  treatment  a  trial. 

Antistreptococcic  Scrum.— (Not  official.) 

Streptococci  do  not  cause  the  septic  diseases  due  to  them 
by  developing  a  toxin  which  circulates  in  the  blood,  but  by 
being  themselves  carried  all  over  the  body,  which  attempts  to 
kill  them  by  developing  specific  bactericidal  bodies  fatal  to 
them.  To  prepare  antistreptococcic  serum  the  virulence  of 
streptococci  is  increased  by  their  passage  through  several 
rabbits  ;  they  are  then  grown  on  a  medium  which  preserves 
their  virulence.  Ahorse  is  next  treated  with  successive  doses 
of  cultivations  of  these  living  streptococci,  each  more  potent 
than  the  former.  At  the  end  of  a  year  the  serum  of  the  horse 
is  toxic  enough  to  streptococci  for  use.  The  dose  varies  with 
different  specimens  of  serum.  It  is  always  given  subcuta- 
neously. 

Action  and  Therapeutics. 

Our  experience  of  the  value  of  antistreptococcic 
serum  is  limited,  but  it  suggests  itself  as  useful  for 
those  diseases  which  are  principally  due  to  infection 
by  streptococci.  Such  are  malignant  endocarditis, 
erysipelas,  surgical  septicaemia,  disease  of  the  middle 
ear,  thrombosis  of  the  lateral  sinus,  and  puerperal 
septicaemia.  A  few  successful  cases  have  been 
recorded  of  its  use  in  these  disorders  but  the  disap- 
pointments have  been  so  numerous  that  it  is  doubt- 
ful whether  it  does  good.  One  great  disadvantage 
of  it  is  that  cultivations  from  different  sources  of 
apparently  identical  streptococci  vary  so  widely  in 
their  properties  that  serum  which  is  bactericidal  to 
one  cultivation  is  not  to  another.  This  difficulty 
may,  to  some  extent,  be  overcome  by  using  one  of 
the  polyvalent  sera  on  the  market.  Coley's  fluid, 
a  mixture  of  the  toxins  of  streptococcus  erysipelatosus 
and  bacillus  prodigiosus,  has  been  injected  for 
sarcoma  and  carcinoma,  as  these  growths  sometimes 
lessen  after  an  attack  of  erysipelas,  but  it  does  no 
real  good. 
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Autipneuuiococcic  Serum.— (Not  official.) 

This  is  prepared  in  the  same  way  as  antistreptococcic 
serum,  and  like  it  is  bactericidal,  not  antitoxic.  It  has  been 
used  for  diseases  due  to  the  pneumococcus,  but  the  evidence 
of  its  efficacy  is  very  slight. 

Anti  venomous  Serum.  -  (Not  official.) 
The  only  antitoxic  serum  against  snake-bite  that  is  sold 
is  the  antivenene  prepared  by  Calmette.  It  is  made  from  the 
horse  in  the  same  way  as  diphtheria  antitoxin.  It  is  anti- 
toxic to  cobra  poison,  and  is  in  practice  efficacious ;  probably 
it  is  useless  for  bites  by  other  snakes,  but  as  this  is  uncertain  it 
should  always  be  given.  The  serum  that  is  much  wanted  is  a 
polyvalent  one,  efficacious  for  bites  by  all  species  of  poisonous 
snakes.    Calmette's  serum  is  given  hypodermically. 

Plague  Serum  and  Inoculation.  —  (Not 
official.) 

A  serum,  known  as  Yersin's  serum,  is  obtained  from  horses 
inoculated  with  plague,  and  has  been  used  in  the  treatment  of 
human  beings  affected  with  plague.  Its  efficacy  is  undoubted. 
It  should  be  given  early.  The  dose  is  about  150  c.c.  It  may 
be  given  subcutaneously,  but  in  a  severe  case  intravenously. 
The  good  it  does  is  partly  in  virtue  of  its  bactericidal  proper- 
ties, and  to  a  much  less  extent  because  it  is  antitoxic. 

An  emulsion  of  dead  plague  bacilli  artificially  grown  in 
broth,  originally  prepared  by  Haffkine,  has  been  largely  used 
to  vaccinate  those  exposed  to  plague.  Those  thus  vaccinated 
rarely  contract  plague  when  exposed  to  it,  especially  if  they  have 
had  two  inoculations,  and  if  they  suffer  from  plague  the  attack 
is  less  severe. 

Cholera  Serum  and  Inoculation.  —  (Not 
official.) 

This  serum  is  of  no  therapeutic  value,  but  there  is 
evidence  that  vaccination  with  cholera  micro-organisms  affords 
some  protection.  The  only  vaccine  used  largely  is  that  pre- 
pared by  Haffkine.  It  may  be  used  for  those  about  to  go  to 
a  place  where  an  outbreak  of  cholera  exists,  but  not  for  those 
already  in  the  midst  of  an  outbreak,  because  for  a  time  it 
renders  those  inoculated  more  susceptible. 

Typhoid  Serum  and  Inoculation.— (Not 
official.) 

There  is  no  evidence  that  the  serum  treatment  of  typhoid 
fever  is  of  benefit. 

Wright  has  perfected  a  method  of  vaccination  or  inocula- 
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tion  against  typhoid  fever  by  injecting  dead  typhoid  bacilli 
"  the  abdoniinal  wall  with  all  antiseptic  precautions.  Ihe 
dose  of  Wright's  vaccine  varies  with  its  strength  Local 
inflammatory  reaction  with  some  pyrexia  follows  in  a  lew 
horn"  but  usually  soon  passes  off.  Therefore  it  is  best  to 
S  the  injection  in  the  evening  The  blood  serum  of  an 
fnoculated  person  clumps  typhoid  baci  h,  and  it  S  baghly 
probable  that  these  inoculations  render  those  inoculated  less 
susceptible  and  lower  thejrate  of  mortality  among  those  who 
although  inoculated,  acquire  the  disease  Inoculation  should 
not  L  practised  upon  those  in  the  midst  of  an  outbreak  of 
typhoid  fever,  because  for  a  short  time  alter  inoculation  the 
susceptibility  to  typhoid  is  enhanced.  But  those  going  to  a 
country  where  typhoid  is  very  rife  may  with  advantage  be 
inoculated  before  going. 

Hay  Fever  Antitoxin.— (Not  official.) 
Hay  fever  is  due  to  a  toxin  contained  in  the  pollen  ot 
rye  and  other  grasses.  It  is  soluble,  and  is  thus  dissolved  by 
the  nasal  secretions.  Dunbar,  by  inoculating  rabbits,  prepared 
an  antitoxin  to  it.  This  antitoxin  is  now  made  by  inoculat- 
ing horses.  It  is  called  pollantin.  Immediately  the  sufferer 
from  hay  fever  feels  an  attack  coming  on  he  applies  a  drop 
or  two  of  the  antitoxin  with  a  pipette  to  the  eye  or  nose. 
This  treatment  often  cuts  short  the  disease. 

Hydrophobia  Vaccine — (Not  official.) 
A  rabbit  is  inoculated  from  the  spinal  cord  of  an  animal 
dead  of  hydrophobia,  other  rabbits  are  inoculated  from  this, 
and  so  through  a  series  until  the  spinal  cord  (which  is  the 
chief  seat  of  the  virus  in  hydrophobia)  contains  a  virus  the 
incubation  period  of  which  is  seven  days.  The  spinal  cord 
loses  its  virulence  when  exposed  to  the  air,  so  that  a  series 
of  spinal  cords  (each  of  which  originally  contained  a  virus  the 
incubation  period  of  which  was  seven  days)  can  be  prepared 
of  greater  or  less  virulence  according  to  the  time  during 
which  they  have  been  exposed  to  the  air.  It  is  found  that  if 
a  patient  who  has  been  bitten  by  a  rabid  dog  is  inoculated  first 
with  a  rabbit's  spinal  cord  of  a  low  degree  of  virulence,  and 
next  day  with  one  of  a  higher  degree,  and  so  on  increasing 
the  virulence  of  the  injection,  hydrophobia  does  not  usually 
develop  in  him  if  the  treatment  is  begun  soon  after  the  bite. 
The  most  convenient  place  (for  the  inhabitants  of  Great 
Britain)  where  the  treatment  is  carried  out  is  the  Pasteur 
Institute  in  Paris,  and  if  the  person  bitten  go  immediately 
after  the  bite  it  is  almost  certain  he  will  not  suffer  from 
hydrophobia.   The  incubation  period  of  hydrophobia  is  fortu- 
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nately  several  weeks,  and  hence  if  the  above  treatment  is 
earned  out  it  renders  the  patient  immune  before  the  incuba 
tion  period  expires. 

officii  ),beiCH,ai  Serums  a,,d  Toxines.-(Not 

Maragliano  Marrnorek,  and  many  others  have  attempted 
Jo  make  ant.tubercular  serums  which  shall  be  beneficial  to 
hose  suffering  from  tubercle  as  antidiphtheric  serum  is  to 
those  suffering  from  diphtheria.    None  of  these  sera  is  sufli 
ciently  valuable  to  have  come  into  general  use 

Koch  found  that  by  growing  tubercle  bacilli  under  certain 
conditions,  the  fluid  in  which  they  grew  contained  their  toxins 
•He  called  the  fluid  remaining  after  the  bacilli  were  filtered  off 
tuberculin,  now  usually  called  old  tuberculin,  the  abbreviation 
for  which  is  T.  It  is  virtually  a  solution  of  the  toxines  in  the 
glycerin  m  which  the  bacilli  grew.  It  is  a  thick  dark  yellow 
fluid.  J 

No  effect  follows  if  this  is  injected  into  a  healthy  person 
but  if  he  have  a  tubercular  disease,  the  injection  produces  a 
high  temperature,  rigors,  a  feeling  of  illness,  pains  in  the 
joints,  sometimes  albuminuria  and  rashes  on  the  skin,  and  at 
the  same  time  the  tubercular  lesion  is  stimulated  into  activity 
These  dangerous  results  forbid  the  use  of  this  tuberculin  for 
man  ;  the  only  disease  for  which  its  employment  might  be 
justified  is  lupus  of  the  skin,  for  there  the  local  reaction  in 
the  lesion  can  be  watched,  and  lupus  is  so  chronic  that  some- 
times the  stimulation  may  be  useful ;  but  tuberculin  is  rarely 
employed  even  for  lupus. 

As  the  febrile  reaction  only  occurs  when  the  injected 
subject  has  tubercular  disease,  tuberculin  is  often  injected 
into  cattle  to  see  if  they  are  tuberculous,  but  its  use  for  this 
purpose  is  unjustifiable  in  man. 

Koch  has  also  prepared  an  aqueous  extract  of  dried 
highly  virulent  tubercle  bacilli.  He  calls  the  upper  layer  of 
this  extract,  Tuberculin  0.,  or  shortly  T.O.  (Oberer  tuberculin). 
It  is  rarely  used,  and  its  action  is  the  same  as  that  of  old 
tuberculin.  The  lower  layer  is  dried  and  re-extracted  several 
times ;  the  final  extract  is  called  new  tuberculin,  T.E.  (T.  ruck- 
stand).  It  produces  no  visible  effects  upon  healthy  people, 
but  when  injected  in  any  but  minute  doses  into  those  suffer- 
ing from  tubercle  it  leads  to  the  same  general  reaction  as  old 
tuberculin,  but  produces  no  local  reaction  upon  the  tubercular 
lesion.  New  tuberculin  is  rarely  used  for  diagnosis  in  cattle, 
and  should  never  be  used  for  this  purpose  in  man.  It  has  not 
been  shown  to  have  a  Leneficial  therapeutic  effect  for  all 
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varieties  of  tubercular  disease,  and  unless  used  with  great 
judgement  may  produce  undesirable  general  reaction.  If  not 
carefully  prepared  it  may  contain  living  tubercle  bacilli. 

Alkaline  tuberculin  (T.A.)  is  an  alkaline  extract  of  tubercle 
bacilli,  having  the  same  effects  as  old  tuberculin. 

Wrisht  and  others  claim  that  tuberculin  injections  are 
beneficial  provided  that  the  opsonic  power  of  the  blood  is 
watched.  Opsonins  are  bodies  contained  in  the  serum  of  the 
blood  ;  they  so  modify  bacilli  as  to  render  them  an  easy  prey  to 
phagocytes.  The  strength  of  the  blood  in  opsonins  which  thus 
modify  tubercle  bacilli  is  tested  by  mixing  in  a  capillary  pipette 
an  equal  quantity  of  the  blood  serum,  an  emulsion  of  tubercle 
bacilli,  and  blood  corpuscles  washed  with  one  per  cent,  so- 
dium citrate  solution  in  normal  saline.  The  mixture  is 
incubated  for  twenty  minutes,  films  are  made.  The  average 
number  of  tubercle  bacilli  ingested  by  each  polynuclear 
white  corpuscle  is  calculated  and  contrasted  with  the  num- 
ber thus  ingested  when  healthy  blood  serum  is  used.  This 
latter  is  taken  as  unity,  and  the  opsonic  index  is  the  ratio 
of  the  number  ingested  when  the  blood  serum  of  the 
tubercular  patient  was  used  compared  with  the  number 
ingested  when  healthy  serum  was  used.  It  is  believed  that 
when  the  patient  has  a  high  opsonic  index  he  is  more  likely 
to  recover  than  when  this  is  low.  Wright  injects  either 
tuberculin  E  or  a  tuberculin  he  himself  prepares,  carefully 
sterilized.  The  dose  is  mg.  The  first  effect  is  to  lower 
the  opsonic  power  of  the  blood.  This  fall  is  slight  in  a 
healthy  person,  greater  if  he  be  the  subject  of  tubercle  ;  it  is 
called  the  negative  phase,  and  lasts  about  a  week  in  a 
tubercular  subject,  much  less  in  a  healthy  person.  It  is 
followed  by  a  rise,  and  in  two  or  three  weeks  the  opsonic 
index  is  higher  than  before  injection  (positive  phase).  If 
a  second  injection  is  made  during  the  negative  phase  much 
harm  is  done,  because  the  patient's  opsonic  power  is  seriously 
reduced  for  a  long  time  ;  but  if  a  second  injection  is  given 
during  the  positive  phase  his  opsonic  power  is  much 
strengthened.  To  treat  a  tuberculous  patient  with  tuberculin 
his  opsonic  index  is  taken.  If  it  is  above  normal,  we  con- 
clude that  he  has  already  in  self-defence  raised  the  opsonic 
po  wer  of  his  blood  against  tubercle,  and  so  vaccinating  him  at 
this  stage  with  tuberculin  will  not  do  much  good ;  but  if  his 
opsonic  index  is  normal,  or  below  normal  (variations  between 
1-2  and  0-8  are  within  normal  limits),  we  inject  mg.  0f 
tuberculin  (or  in  other  words  vaccinate  him  with  the  vaccine 
tuberculin),  take  his  opsonic  index  from  time  to  time  after, 
and  during  the  positive  phase  give  a  second  injection,  and  so 
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on.  As  a  rule  the  second  injection  is  required  three  weeks 
after  the  first,  and  the  third  three  weeks  after  the  second. 
It  is  doubtful  whether  this  treatment  is  any  use  in  phthisis, 
but  it  appears  to  aid  the  cure  of  local  tuberculosis,  especially 
that  of  the  bladder,  skin,  and  lymphatic  glands.  If  too  large 
doses  are  given,  or  if  a  subsequent  dose  is  given  during  a 
negative  phase,  we  see  the  same  evil  effects  that  were  observed 
when  tuberculin  was  first  employed  by  Koch. 

Other  Vaccines — (Not  official). 

Other  vaccines  have  been  used.  They  are  prepared  in 
the  same  way  as  tuberculin  R.  It  is  best  to  prepare  them 
from  the  actual  micro-organism  in  the  patient.  The  most 
effectual  is  that  employed  for  acne.  A  little  pus  from  a 
freshly  broken  pustule  is  smeared  on  a  culture  medium.  The 
staphylococci  causing  the  acne  are  grown,  and  a  vaccine 
prepared  from  them.  A  minute  dose  is  injected  subcu- 
taneously,  and  as  the  positive  phase  is  at  its  height  in  about 
seventeen  clays  a  second  injection  is  given  then.  Usually 
about  six  are  required.  In  the  case  of  this  micro-organism  it 
is  not  always  necessary  to  take  the  opsonic  index.  The  same 
method  has  been  employed  against  other  micro-organisms. 
e.g.  the  colon  bacillus. 

Yeast..— (Not  official.) 

Recently  Huggard  has  brought  forward  evidence  to  show 
that  the  opsonic  power  of  the  blood  may  be  increased  by 
giving  yeast.  The  dose  is  5  to  10  grammes  in  milk.  As  with 
tuberculin,  so  with  yeast,  the  first  effect  is  a  drop  in  the 
opsonic  index  ;  the  drop  is  followed  in  a  few  days  by  a  rise. 
An  increase  in  the  leucocytes  of  the  blood  follows  quickly 
giving  yeast.  It  is  not  known  to  what  constituents  these 
effects  are  due,  but  it  has  been  suggested  they  are  due 
to  the  nuclein  in  the  yeast.  Boils  are  sometimes  successfully 
treated  by  the  administration  of  yeast ;  perhaps  then  the 
opsonic  power  of  the  blood  in  regard  to  the  micro-organisms 
causing  the  boils  is  raised  by  the  yeast.  Nuclein,  as  it 
stimulates  the  formation  of  white  cells,  has  been  given  in 
various  bacterial  diseases. 

Antithyroid  Serum.  — (Not  official.) 

This  is  the  blood  serum  of  rams  upon  whom  thyroidectomy 
has  been  performed  six  weeks  previously.  From  20  to  60  hi 
may  be  given  daily  to  sufferers  from  exophthalmic  goitre. 
This  treatment  is  said  to  benefit  the  disease.  Rodagen  is  a 
white  powder  consisting  of  the  dried  milk  of  goats  whose 
thyroid  has  been  removed.  Milk  sugar  is  added  as  a  pre 
servative.  It  has  been  tried  for  exophthalmic  goitre— about 
100  grains  a  day  is  given. 
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THE  PHAEMACOPCEIAL  VEGETABLE  DEUGS  ARRANGED 
ACCORDING  TO  THEIR  NATURAL  ORDERS. 

(J7,e  composition,  preparations,  and  doses  of  drugs  will  he  found  in  thebody  of  the 

bonk:) 


Nat.  Ordbh. 


Name  of  Plant. 


Ranunculaeea1 


Magnoliace.i1  ... 
Menispermaoeaj 


Acouituin  napellus 
Dclpliininui  staphisagria 
Cimicifuga  racernosa 
Hydrastis  canadensis 
IUioium  veram 
Jateorhiza  colnmba 
Chondrodcndron  tomen- 

tosnm 
Anarnirta  panionlata 


Berberida;    Podopliyllura  peltatimi 

Papaveraepa?  ...   Papaver  somniferum 


„  rhoeas 

Orncifene  i  Brassica  alba 

„  nigra 
Cocliiearia  arnioracia 
Polygalacena  ...  Polygala  senega 

Krameria  argentea 
„  triandra 
Rheum  palmatuni 
„  officinale 

Gnttifera?    Garcinia  Hanburii 

TernstrBmiacese   (auielb'a  tliea 


Polygonacete 


ilalvacea;   |  Gossypium  barbadense 

Stereuliacere  ...  Theobroina  cacao 

Liueos    Linum  usitatissimum 

Erythroxylurn  coca 
Zygophyllece  ...  Guaiacum  officinale 
„  sanctum 
Rutacea?    Citrus  aurautium 


Simarubaceaa 


„  mediea 

Barosma  betulina 
Cusparia  febrifuga 

Pilocarpus  jaborandi 
Picraena  excelsa 


Burseraceaa          Balsamodendrou  myrrlia 


Celastrines! . 
Rhamnea;.... 


Euonymus  atropnrpureus 
Rhamnus  purshianus 


"Pa  TIT  r\l?  Pr  A  VP 

Name  op  Drug. 


Root 

Aconite. 

Seeds 

Stavesacre. 

Rhizome 

Cimicifuga. 

„     and  roots 

Hydrastis. 

Fruit 

Oil  of  anise. 

Root 

Calumba. 

» 

Pareira. 

Neutral  principle 

Picrotoxin. 

from  fruits 

Rhizome  and 

Podophyllin. 

roots 

Fruit 

Poppy  capsules. 

Juice  from  cap- 1 

Opium. 

sules 

Petals 

Red  poppy  petals. 

Seeds 

White  mustard. 

~ti 

Black  mustard 

Root 

Horseradish. 

Senega. 

>. 

Rhatany. 

II 
)) 

Rhubarb. 

1* 

Gum-resin 

» 

Gamboge. 

Alkaloid  from 

Caffeine. 

leaves 

Hairs  of  seeds 

Cotton  wool. 

Oil  from  seeds 

Oil  of  theobroma. 

Qppil a  n  nil  ml 

T.  indeed 

Leaves 

Coca  leaves. 

Wood 

Guaiacum  wood. 

>» 

Peel  and  flowers 

» 

Orange  peel  and 

flowers. 

Peel  and  juice  • 

Lemon  peel  and 

juice. 

Leaves 

Buchu. 

Bark 

Cusparia  or  An- 

gustura. 

Leaves 

Jaborandi. 

Wood 

,  Quassia  wood. 

Gum-resin  from 

Myrrh. 

stem 

Root  bark 

|  Euonymus  bark 

Bark 

Cascara  sagrada 
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Nat.  OitDEit. 


NAMJi  os  Plant. 


LeguminosiB 


Rosacea? 


HamamelidiE 
Myrtacea?  


Cucurbitaceoe . 
Unibellifera?  . 


Astragalus  guminifer 
Glycyrrhiza  glabra 
Cytisus  scoparius 
Pterocarpus  sautalinns 

„  marsupiurn 
Myroxylon  pereiraj 

,,  toluifera 
Physostigma  veneuosum 
Andira  araroba 

Cassia  acutifolia 

„  augustifolia 

„  fistula 
Haamatoxylon  campeohi- 

auum 
Tamarindua  iudicus 
Copaifera  langsdorffli 

Acacia  Senegal 

Rosa  gallica 

„  dainascena 
Prunus  amygdalus  (dulcia) 

>r  „  (amara; 

„  domestica 

„  laurocerasus 

„  serotina 

Quillaia  saponaria 
Brayera  antlielruintica 
Liquidarobar  orientalis 
Hamamelis  Virginia 
Eugenia  caryophyllata 
Pimenta  officinalis 
Melaleuca  leucodendron 
Eucalyptus  globulus 
„  rostrata 

Punica  granatum 

Oitrullns  colocynthis 
Ecballium  elaterium 

Conium  maculatum 
Ferula  fcetida 

„  galbaniflua 
„  sumbul 
Dorema  ainrnonincum 

Pimpinella  anisum 
Coriander  sativum 
Poeniculum  capillaceurn 
Peucedauum  graveoleus 
Caruni  carvi 


Gum  from  stem 
Root 
Tops 
Wood 

Juice  from  trunk 
Balsam  from  do. 


of 


Seeds 
Exudation 

stem 
Leaflets 

Pulp  of  fruit 
Wood 


Pulp  of  fruit 
Oleo-resin  from 

trunk 
Exudation  of 

stem 
Petals 
Flowers 
Seeds 

Fruit 
Leaves 

Bark 


Flowers 
Balsam  of  bark 
Bark  and  leaves 
Flower  bud 
Fruit 

Oil  from  leaves 

Exudation  from 

bark 
Root  bark 

Fruit  pulp 

A   sediment  of 

the  juice 
Leaves  and  fruit 
Gum-resin  from 

root 
Gum-resiu 
Root 

Gum-resiu  from 

stem 
Fruits 


Tragaeanth. 
Liquorice. 
Broom. 

Redsanders-wood. 
Kino. 

Balsam  of  Peru. 
Balsam  of  Tolu. 
Calabar  beau. 
Araroba. 

Senna. 

Cassia  pulp. 
Logwood. 

Tamarind  pulp. 
Copaiba. 

Gum  acacia. 

Red  rose  petals. 
Oil  of  rose. 
Sweet  almond. 
Bitter  almond. 
Prune. 

Cherry-laurel 

leaves. 
Virginian  prune 

bark 
Quillaia  bark. 
Cusso. 
Storax. 
Hamamelis. 
Cloves. 
Pimento. 
Cajuputoil. 
Eucalyptus  oil. 
Red  gum. 

Pomegranate 

root  bark. 
Cclocvnth. 
Elaterium. 

Hemlock. 
Asafetida. 

Galbanum. 
Sumbul. 
Ammouiacum. 

Anise. 
Coriander. 
Fennel. 
Dill. 

Caraway. 
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Nat.  Ohder. 


Name  of  Plant. 


Imbellifera?  . 

Japrifoliacese  . 
tubiaoesB  


faleriauere 
Jompositre 


jobeliacete   

Sricacea?   

lapotacea?   

Ityracea?   

)leacea3   

^.pocynaeere  .. 
l.sclepiadaceaj 
jOganiaceffi  

Jentianaceaa  .. 

3onvolvulacea3 

iolanaceae   ...  . 


icrophulariacea: 
jabiatas   


iristolochiacese 


Piperacea? 

Hyristicea? 
Laurineaa ... 


3antal  acese . 


Carutn  copticum 

Sarubucus  nigra 
Coffea  arabica 

Cinchona  succirubra 
Psychotria  ipecacuanha 
Uncaria  gambir 
Valeriana  officinalis 
Anacyclus  pyrethrum 
Artemisia  maritima  (stech- 

manniana) 
Anthemis  nobilis 
Taraxacum  officinale 
Arnica  montana 
Lobelia  inflata 
Arctostaphylos  uva-ursi 
Gaultheria  procumbens 
Hevea  brasiliensis 
Styrax  benzoin 
Olea  europrea 
Strophanthus  kombe 
Heinidesmus  indicus 
Strychnos  nux-vomica 
Gelsemium  nitidum 
Gentiana  lutea 
Swertia  chirata 
Convolvulus  scammonii 
Ipomoea  purga 
Capsicum  minimum 
Atropa  belladonna 
Datura  stramonium 
Hyoscyamus  niger 

Digitalis  purpurea 
Rosmarinus  officinalis 
Lavandula  vera 
Mentha  piperita 


„  arvensis 
„  viridis 
Thymus  vulgaris 

Monarda  punctata 
Aristolochia  serpentarii 
„  reticulata 
Piper  nigrum 
„  cubeba 
Myristica  fragrans 
Cinnamomum  zeylanicum 
„  camphora 

Sassafras  officinale 
Santalum  album 


Part  of  Plant. 

Name  of  Drug. 

 ■ 

Thymol. 

oil 

r  lowers 

Elder  flower. 

A  llrolnir)  fiTiTTl 

Caffeine. 

beans 

Bark 

Cinchona  bark. 

Root 

Ipecacuanha. 

"R'.Y+.vnpf'.  of  IPflVPS 

Catechu. 

III  Li  1  It KJ  111 C 

Valerian. 

Root 

Pellitory  root. 

"Wfvntrfil  nrinfinlp 

..>LllLl<LI   L/l  llli-'I 

Santoninuin, 

from  the  flowers 

Chamomile. 

Root 

Dandelion. 

T?  Vi  i  vnmo 

XVLlLfjULUC 

Arnica. 

Herb 

Lobelia. 

UUn<  V  *  > 

Uva  ursi. 

Acid  of  oil 

Salicylic  acid. 

Pnnfrpfp  niipp 

Caoutchouc. 

"Rpcin  frnm  linrlc 

Benzoin. 

Oil  from  fruit 

Olive  oil. 

Seeds 

Strophanthus. 

Root 

Hemidesmus. 

Seeds 

Nux  vomica. 

Gelsemium. 

Root 

Gentian, 

Plant 

Chiretta. 

Root 

Scammony. 

Tubercles 

Jalap. 

Fruit 

Capsicum. 

Root  and  leaves 

Belladonna. 

Seeds 

Stramonium. 

Tipnvp1?           n  nd 

Henbane. 

flowers 

Leaves 

Digitalis. 

Oil  of  flowers 

Oil  of  rosemary. 

M 

Oil  of  lavender. 

Oil  from  herb 

Oil  of  pepper- 

mint. 

Substance  from 

Menthol. 

oil 

Oil  from  herb 

n 

Oil  of  spearmint. 

Substance  from 

Thymol. 

oil 

i> 

Rhizome 

Serpeutary. 

Fruit 

Black  pepper. 

Cubebs. 

Seeds 

Nutmeg. 

Bark  of  shoots 

Cinnamon. 

Substance  from 

Camphor. 

wood 

Root 

Sassafras. 

Oil  of  wood 

Sandal-wood  oil. 
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Cacteie  

Thymelacea;  . 

Euphorbiacca;. 

Salicacece  

Cupuliferas   

Urticaccse   

Caunabinea;  

Scitamiueai  

Iridacca;   

Liliaccaj   


Gramiuacc;u 


Couifera: 


Filices 
Fungi 


Nopalca  coccinellifera 


Daphne  mezereum 
„  laureola 
„  gnidiura 
Croton  eleuteria 

_  „  tiglium 
Ricinus  communis 
Salix,  various  species 
Populus    „  „ 
Quercus  infectoria 


Ficus  carica 

Cannabis  sativa 
Humiuus  lupulus 
Zingiber  officinale 
Elettaria  cardamomum 
Crocus  sativus 
Smilax  ornata 
Urginea  scilla 
Aloe  vera 

„  chinensis 

„  perryi 
Schcenocaulon  officinale 
Colchicum  aufcumnale 
Triticum  sativum 
Zca  mays 
Oryza  sativa 
Saccharum  officiuarum 
Piuus  sylvestris 


A  bies  balsamca 

Piuus  palustris 

„  pumilio 

Juniperus  oxyecdrus 

„  communis 
Picea  excelsa 
Aspidimn  filix-mas 
Olaviceps  purpurea 


Whole  of  plant 
Bark 


Oil  of  seeds 
n 

Glucoside  of  bark 

>»  ?) 

Parasitic  excres- 
cences of  Cy- 
nips  gallaj 
tinctoriaj 

Fleshy  recepta- 
cles 

Tops 

Strobiles 

Rhizome 

Seeds 

Stigma 

Root 

Bulb 

Juice  of  leaves 


Seeds 

Conn  and  seeds 
Grains 


Cane 

Oil  from  exuded 
oleo-resin  (tur- 
pentine), the 
residue  is  resin 

Distillate  from 
wood 

Oleo-resin  exud- 
ing from  bark 

A  variety  of  tur- 
pentine 

Distillate 
leaves 

Distillate 
wood 

Oil  of  fruit 

Resin  from 

Rhizome 

Sclerotium 


Cochineal  insects 

reared  on  it. 
Mezcreou  bark. 


Cascarilla  bark. 
Croton  oil. 
Castor  oil. 
Saliciu. 


from 
from 


Stem 


Galls. 


Figs. 

Cannabis  iudica. 

Hops. 

Ginger. 

Cardamoms. 

Saffron. 

Sarsaparilla. 

Squill. 

Aloes. 


Veratriua. 
Colchicum. 
Starch. 


Sugar. 

Oil  of  turpentine 
and  resin. 


Tar. 

Canada  balsam. 

Frankincense. 

Oleum  piui. 

Oil  of  cade. 

Oil  of  juniper. 
Burgundy  pitch] 
.Male  feru. 
Ergot. 
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k  LIST  OF  LATIN  PHKASES  COMMONLY  USED  IN 
THE  WHITING  OF  PRESCEIPTIONS. 


aa. 
Ad. 
Ad  lib. 
Ad  us. 
Mq.. 
Aq. 

Aq.  bull. 
Aq.  dest. 
Bib. 
Bis  ind. 
Bis  iu  7  d. 
0. 

Cap. 
C.  m. 
0.  m.  s. 
0.n. 
Cocld. 

Cocld.  auipl. 
Cocbl.  infant. 
Gochl.  mag. 
Cochl .  mod. 
Oochl.  pa  rv. 
Contin. 
Cuj. 

C.  v. 
Cyath. 
Cyath.  vinos. 
D. 

d. 

D.  d.  iu  d. 
Det. 

Dieb.  alt. 

Dim. 

Div. 

I),  in  p.  EE. 
Exhib. 
F.  or  ft. 
F.  h. 
F.  in. 
F.  pil. 
Gutt. 
Habt. 

Hnr.  in  termed. 
H.  s. 
Tnd. 
Lat.  dol 


Aua 
Adde 

Ad  libitum 
Ad  usum 
iEquales 
Aqua 

Aqua  bullions 
Aqua  destillata 
Bibe 

Bis  indies 

Bis  in  septom  diebus 

Cum 

Capiat 

Orss  mane 

Cras  mane  sumeudus 
Cras  nocte 
Cochleare 
Cochleare  ampluui 
Cochleare  infantU 
Cochleare  magnum 
Cochleare  modicum 
( 'ochleare  parvum 
Continnetur 
Cuj  us 

Cras  vespere 
Cyathus 

Cyathus  vinosus 

Dosis 

Da 

De  die  iu  diem 
Detur 

Diebus  al  tern  is 

Dimidius 

Divide 

Divide  in  partes  Bequales 

Exhibeatur 

Fiat 

Fiat  haustns 
Fiat  mistura 
Fiat  pilula 
Cutta  or  guttaj 
Habcat 

Horis  in  termed)  is 
Ilora  somui 
Indie 

Lateri  dolenti 


of  each, 
add. 

to  the  desired  amount, 
according  to  custom, 
equal, 
water. 

boiling  water, 
distilled  water, 
drink, 
twice  a  day. 
twice  a  week, 
with. 

let  him  take. 

to-morrow  morning. 

to  betaken  to-morrow  morning 

to-morrow  night. 

spoonful. 

a  table-spoonful. 

a  tea-spoonful. 

a  table-spoonful. 

a  dessert-spoonful. 

a  tea-spoonful. 

let  it  be  continued. 

of  which. 

to-morrow  evening. 

a  glassful. 

a  wine-glassful. 

a  dose. 

give. 

from  day  to  day. 
let  it  be  given, 
on  alternate  days, 
one  half, 
divide. 

divide  into  equal  parts. 

let  it  be  given. 

let  it  be  made. 

make  a  draught. 

make  a  mixture. 

make  a  pill. 

drop  or  drops. 

let  him  have. 

at  intermediate  hours. 

at  bedtime. 

daily. 

to  the  paiuful  side. 
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Mit. 

Mod.  prssscript. 
Oct.  pars 
0.  m. 
Ornn.  bill. 
Omn.  hor. 
0.  n. 
P.  or  pt. 
Part.  peq. 
P.  r.  u. 
Q.  1. 
Q.  s. 
Q.  v. 

Quart,  pars 
R. 

Rep. 
Sing. 
Sum. 
T.  d. 

T.  e  quat  part. 


Mitte 

Modo  prrcscripto 
Octava  pars 
Omni  mane 
Omni  bihora 
Omni  bora 
Omni  nocte 
Perstatur 
Partes  ajquales 
Pro  re  nata 
Quantum  libet 
Quantum  sufficit 
Quantum  volueris 
Quarta  pars 
Kecipe 
Repetatur 
Singulorum 
Siunat  or  snniendum 
Ter  in  die 

Tres  e  quattuor  partibus 


send. 

in  the  manner  directed. 

an  eighth  part. 

every  morning. 

every  two  hours. 

every  hour. 

every  night. 

continue. 

equal  parts. 

when  required. 

as  much  as  is  requisite. 

a  sufficient  quantity. 

at  will. 

a  quarter. 

take. 

let  it  be  repeated, 
of  each. 

let  him  take  or  let  it  be  taken, 
three  times  a  day. 
three  quarters. 
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CONTAINING  THE  MATERIA  MEDICA,  PHARMACY, 
PHARMACOLOGY  AND  THERAPEUTICS  OF 
THE  DRUGS  IN  THE  INDIAN  AND  COLONIAL 
ADDENDUM  (1900)  TO  THE  BRITISH  PHARMA- 
COPEIA, 1898. 


ACACIA  BARK. 

Acacise  Cortex.— The  dried  bark  of  Acacia  arabica, 
also  of  Acacia  decurrens,  the  black  wattle. 

Characters. — Hard,  brown,  the  inner  surface  red.  Taste 
astringent. 

Officially  used  in  India,  Australian  Colonies,  Eastern 
Colonies. 

Preparation. 

Decoctum  Acacise  Corticis.— Bark  02-5  grms. ; 
water  1,000  c.c. 

Dose,  |  to  2  fl.  oz. 


Action  and  Therapeutics. 

This  bark  contains  much  tannin  {see  p.  553), 
and  is  therefore  powerfully  astringent,  being  used 
especially  as  a  gargle  and  mouth-wash,  and  for 
vaginal  discharges.    It  is  used  in  tanning. 


ACALYPHA. 

indiclCalyPha'~ThC  freSh        the  Ckied  herb  AaaUPto 

lpnv™HATTEKR-~nreCt'  V°  2  feet  hi8h;  ovate-cordate 
leaves;  long  axillary  spikes;  male  flowers  uppermost- 
flowers  small,  green.  •  ' 

Officially  used  in  India  and  Eastern  Colonies. 

U  U 
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Preparations. 

1.  Extractum  Acalyplise  Liquidum. — Equal 
quantities  of  the  powdered  herb  and  alcohol  (90  per 
cent.). 

Dose,  5  to  30  m. 

2.  Succus  Acalyphse. — Fresh  juice,  3 ;  alcohol 
(90  per  cent.),  1. 

Dose,  1  to  4  fl.  dr. 

Action  and  Therapeutics. 

This  drug  resembles  ipecacuanha  (see  p.  433)  in 
that  it  is  a  prompt  emetic  and  an  expectorant  in 
chronic  bronchitis.  Its  preparations  are  also  used 
as  laxatives,  and  the  leaves  introduced  into  the 
rectum  lead  to  evacuation  of  the  bowels. 

ADHATODA. 

Adliatotla. — The  fresh  and  the  dried  leaves  of 
Adhatoda  vasica. 

Characters. — Five  or  six  in.  long,  1§  in.  wide,  entire, 
smooth  ;  dark  green  ;  tea-like  odour  ;  bitter  taste. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Extractum  Adhatodae  Liqiiidum.— Equal 
weights  of  dried  and  powdered  leaves  and  alcohol 
(00  per  cent.). 

Dose,  20  to  60  m. 

2.  Succus  Adhatodae.  —  The  fresh  juice. 
Dose,  1  to  4  fl.  dr. 

3.  Tinctura  Adhatodse.— Dried  and  powdered 
leavesj  125  ;  alcohol  (00  per  cent.),  1,000. 

Dose,  |  to  1  fl.  dr. 

Action  and  Therapeutics. 
The  leaves  contain  an  alkaloid,  vasicine,  which 
is  said  to  be  powerfully  toxic  to  lower  organisms 
but  not  to  higher,  and  hence  adhatoda  has  been 
used  against  blight  on  tea  and  other  crops.  It  is 
given  in  gastric  fermentation,  and  is  used  empirically 
in  bronchitis  in  much  the  same  cases  as  senega. 
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COUCH  GRASS. 

AgTopyi'imi.  Synonym. — Triticum.  The  dried  rhi- 
zome oi  Agropyrum  repens. 

Characters.—  Pale  yellow,  from  ^  to  ^  in.  in  diameter, 
usually  in  sections  |  to  J  in.  long. 

Officially  used  in  Australian  Colonies,  Eastern  Colonies, 
North  American  Colonies. 

Preparations. 

1.  Decoctum  Agropyri. — 1  in  20. 
Dose,  5  to  2  fl.  oz. 

2.  Extractum  Agropyri  Liqiiichini. — Digest 
couch  grass  with  boiling  water  and  add  alcohol  (90  per 
cent.). 

Dose,  1  to  2  fl.  dr. 

Action  and  Theeapeutics. 

It  is  demulcent,  and  perhaps  slightly  diuretic. 
By  many,  couch  grass  is  much  used  as  a  urinary 
sedative  in  cystitis  and  gonorrhoea.  The  pharma- 
copoeial  dose  is  frequently  exceeded.  There  is  an 
unofficial  preparation,  Extractum  Tritici  Liquidum 
(B.P.C.),  dose  1  to  G  fl.  dr.,  used  in  Great  Britain. 

AL.STOJVIA. 

Alstonia. — The  dried  bark  of  Alstonia  scholaris  and 
Alstonia  constricta. 

Characters. — The  bark  of  A.  scholaris  is  in  fragments 
£  to  |  in.  thick ;  spongy  texture ;  externally  rough,  and 
brownish  grey;  internally  bright  buff ;  taste  bitter.  That  of 
A.  constricta  is  in  curved  pieces  or  quills  2|  in.  wide,  h  in. 
thick  ;  rusty  brown  externally,  cinnamon  colour  internally. 

Officially  used  in  India,  Australasian  Colonies,  and 
Eastern  Colonies. 

Preparations. 

1.  Infusiim  Alstoniae.— Alstonia,   1 ;  boiling 
water,  20. 

Dose,  I  to  1  fl.  oz. 

2.  Tinctura  Alstonise. —Alstonia,  125;  alcohol 
(GO  per  cent.),  1,000. 

Dose,  i  to  1  fl.  dr. 

u  u  2 
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Action  and  Theeapeutics. 

A.  scholaris  grows  in  the  Philippines,  where  it  is 
called  '  Dita  bark.'  It  contains  many  alkaloids,  the 
best  known  being  ditaine,  which  paralyses  motor 
centres,  motor  nerves,  and  vagi  of  frogs,  and  in 
mammals  paralyses  motor  nerve  endings. 

A.  constricta  grows  in  Australia,  and  is  there 
called  Australian  fever  bark.  Its  most  active  body 
is  alstonine.  Both  varieties  are  used  in  dysentery, 
chronic  diarrhoea,  and  intermittent  fever,  during 
the  disease  as  well  as  during  convalescence.  Both 
have  been  employed  as  anthelmintics. 

INDIAN  CIIIRETTA. 

Andrograpliis. — The  dried  plant,  Andrographis 
particulate,  often  known  as  Indian  chiretta,  creat,  creyat, 
kariyat,  or  mahatika,  which  means  '  king  of  bitters.' 

Chabacters.— Stem  1  to  3  ft.  high  ;  quadrangular ;  dark 
green.  Leaves  opposite,  lanceolate,  entire,  thin,  brittle. 
Calyx  small,  hairy,  five-cleft.  Capsules  cylindrical  tapering. 
Root  simple,  fusiform.    Taste  intensely  bitter. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Infusum  Andrograpliidis.— Andrographis, 
1 ;  boiling  water,  20. 

Dose,  \  to  1  fl.  oz. 

2.  Liquor  Andrographidis  Concentratus.— 

Andrographis,  1 ;  alcohol  (20  per  cent.),  2. 
Dose,  h  to  1  fl.  dr. 

3.  Tinctura  Andrographidis.— Andrographis, 
1 ;  alcohol  (60  per  cent.),  10. 

Dose,  §  to  1  fl.  dr. 

Action  and  Theeapeutics. 

This  powerful  and  popular  bitter,  which  is  the 
basis  of  many  domestic  medicines,  may  be  used  for 
the  same  purposes  as  quassia  {see  p.  545). 
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AJRISTOLOCHIA. 

Aristolocliia.— The  dried  stem  and  root  of  Aristo- 

lochia  indica.  . 

Chaeactees. — The  stem  is  seen  in  somewhat  cylindrical 
pieces  |  in.  thick,  covered  with  greyish  yellow  bark.  The 
root  is' dark  orange  brown.  The  odour  is  spicy  and  cam- 
phoraceous  ;  the  taste  bitter. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Liquor    Aristolochise    Concentratus. — 

Aristolocliia,  500  ;  alcohol  (20  per  cent.),  1250. 
Dose,  f  to  2  fl.  dr. 

2.  Tinctura    Aristolochise. — Aristolocliia,  1 ; 
alcohol  (70  per  cent.),  5. 

Dose,  §  to  1  fl.  dr. 

Action  and  Therapeutics. 

This  drug  is  employed  in  India  for  the  same 
purposes  as  those  for  which  serpentary  (see  p.  548) 
is  used  elsewhere. 

AHNICA  FL.OWEJBS. 

Arnicrc  Floi'CS. — The  dried  flower-heads  of  Arnica 
montana. 

Chaeactees. — The  flower-heads  consist  of  a  scaly  in- 
volucre in  two  rows  and  a  small  hairy  receptacle,  bearing 
16  to  20  yellow  three-toothed,  ten-nerved  ray  florets,  and 
many  yellow  five- toothed  tubular  disk  florets.    Taste  bitter. 

Officially  used  in  North  American  Colonies. 

Preparation. 

Tinctura  Aruicse  Florum.-l  in  10  of  alcohol 
(40  per  cent.). 

Dose,  i  to  1  fl.  dr. 

Action  and  Therapeutics. 

This  tincture  may  be  used  externally  for  the 
same  purposes  as  the  other  tincture  of  arnica  (see 
p.  503).  Internally  a  tincture  of  the  flowers  is 
thought  to  be  more  active  than  one  of  the  root,  and 
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is  supposed  to  be  useful  in  fevers,  delirium  tremens, 
and  melancholia. 

INDIAN  ORANGE  PEEL. 

Aurantii  Cortex  Imliciis.— The  fresh  and  dried 
outer  part  of  the  pericarp  of  varieties  of  Citrus  aurantium 
grown  in  India  and  Ceylon.  This  is  in  India  and  the  Eastern 
Colonies  used  for  the  same  purposes  as  orange  peel  elsewhere. 

NEEUI  BARK. 

Azadiraclita  Indica.— Neem  bark,  also  called 
Margosa  bark.  The  dried  bark  of  the  stem  of  Mdia 
azadirachta. 

Characters. — Externally  rusty  grey,  internally  yellowish ; 
coarsely  fibrous ;  bitter. 

Officially  used  in  India  and  Eastern  Colonies. 

1       Preparations.  . 

1.  Infusum  Azadiraclitse  Indicse. — 1  in  100. 
Dose,  .}  to  1  ft.  oz. 

2.  Tinctura  Azadiraclitse  Indicse. — 1  in  10 

of  alcohol  (45  per  cent.). 
Dose,  h  to  1  fl.  dr. 

Action  and  Therapeutics. 

The  bark  of  this  tree,  known  as  the  Indian  Lilac, 
the  Pride  of  India,  the  Pride  of  China,  contains  a 
powerful  bitter  principle,  and  hence  preparations  of 
it  may  be  used  for  any  of  the  purposes  for  which 
bitters  are  commonly  employed  (see  Calumba). 
Preparations  of  the  fresh  bark  are  used  as  anthel- 
mintics for  lumbricoid  worms,  and  the  seeds  contain 
a  sulphurous  oil  which  is  employed  externally  for 
rheumatic  pains. 

BAEL  FRUIT. 

Belse  Fructiis.^The  fresh  half-ripe  fruit  of  MgU 
marmelos. 

Characters.  —  Three  inches  m  diameter,  globular, 
smooth.  Ten  to  fifteen  cells,  each  containing  woolly  seeds. 
Pulp  juicy,  drying  an  orange  red  colour. 

Officially  used  in  India  and  Eastern  Colonies. 
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Preparation. 
Extractum  Belse  Liquidum  —  1  to  1  of  water 
and  alcohol  (90  per  cent.). 
Dose,  1  to  2  fl.  dr. 

Action  and  Thebapeutics. 
As  imported  into  England  bael  fruit  is  useless; 
it  is  therefore  rarely  employed  out  of  India,  where 
the  extract  of  the  fresh  fruit  is  used  for  the  treat- 
ment of  diarrhoea  and  dysentery.  It  contains  very 
little  tannin,  and  its  mode  of  action  is  not  known. 

BEKBERIS. 

BerberiS.— The  dried  stem  of  Berberis  aristata. 

Chabactees.— Undulating  pieces,  1  to  2  in.  in  diameter, 
covered  with  orange  brown  periderm.  The  wood  is  bright 
yellow.    Faint  odour.    Bitter  taste. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Liquor  Berberidis  Concentratiis.—  1  in  2£ 
of  alcohol  (20  per  ceut.). 

Dose,  5  to  1  fl.  dr. 

2.  Tinctura  Berberidis.— 1  in  10  of  alcohol 
(fiO  per  cent.). 

Dose,  |  to  1  fl.  dr. 

Action  and  Thebapeutics. 

The  drug  is  very  largely  used  in  the  various 
forms  of  remittent  fever,  but  it  is  far  inferior  to 
quinine.  It  is  also  given  as  a  diaphoretic  and 
diuretic.  An  extract  of  it,  known  as  rasant,  is  used 
as  a  paint  in  chronic  ophthalmia.  The  chief  alka- 
loid is  berberinc. 

BJETJEJL. 
Betel.— The  leaves  of  Piper  betel. 

Chabactebb. — Broadly  ovate,  acuminate,  obliquely  cor- 
date at  base,  glossy  on  upper  surface.  In  commerce  often 
tied  or  stitched  in  packets. 

Officially  used  in  India  and  Eastern  Colonics. 
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Action  and  Therapeutics. 
Throughout  the  whole  of  India  all  classes  of 
natives  indulge  in  the  habit  of  chewing  betel  leaves. 
White  catechu  and  areca  nut,  mixed  with  various 
spices  and  aromatics,  are  wrapped  up  in  betel  leaves 
which  have  been  previously  smeared  with  a  little 
chunam  or  shell  lime,  and  little  masses  of  this 
mixture  are  chewed.  This  habit  largely  increases 
the  amount  of  saliva.  Betel  leaves  contain  an 
aromatic  oil. 

BENGAL  KINO. 

Biiteae  Gummi — The  inspissated  juice  from  in- 
cisions of  the  stem  of  Butea  frondosa. 

Characters.— Small,  irregular,  shining  fragments  of  a 
very  dark  ruby  colour. 

Officially  used  in  India  and  Eastern  Colonies. 

Action  and  Therapeutics. 

Butea  gum,  commonly  called  Bengal  kino,  is 
used  for  the  same  purposes  and  to  make  the  same 
preparations  as  the  kino  known  as  East  Indian, 
Madras,  or  Malabar  kino  (see  p.  560). 

BUTEA  SEEDS. 

Butea;  Scmina.—  The  seeds  of  Butea  frondosa. 
Characters. — Flat,  uniform,  about  1A  in.  long,  1  in. 
wide,  and  ±  in.  thick.    Skin  glossy,  dark  reddish  brown. 
Officially  used  in  India  and  Eastern  Colonies. 

Preparation. 

Pulvis  Butese  Se  milium. 
Dose,  10  to  20  gr. 

Action  and  Therapeutics. 

Externally  a  paste  made  from  these  seeds  has 
been  used  for  ringworm.  Internally  the  powder  is 
given  as  a  laxative  and  anthelmintic  in  place  of 
santonin. 
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JTIUDAR. 

Calotropis.— The  dried  root  bark  of  Calotropis 
procera  and  of  Calotropis  gigantea.  , 

Chaeactebs.— Short,  somewhat  quilled,  pieces,  about 
I  in.  thick  and  1*  in.  wide,  covered  with  soft  greyish,  strongly 
furrowed  periderm,  which  must  be  stripped  from  the  bark 
before  it  is  used. 

Dose,  3  to  10  gr.  (as  a  tonic),  30  to  60  gr.  (as  an 
emetic). 

Officially  used  in  India  and  Eastern  Colonies. 

Preparation. 

Tinctura  Calotropis.— 1  in  10  of  alcohol  (60 
per  cent.). 

Dose,  5  to  1  fl.  dr. 

Action  and  Therapeutics. 

This  drug  has  been  used  externally  for  leprosy 
and  elephantiasis.  Internally  its  action  resembles 
that  of  ipecacuanha,  and  it  may  be  used  as  an 
emetic  or  as  an  expectorant.  It  has  been  given  very 
largely  for  rheumatism  and  syphilis,  and  has  a  wide 
but  vague  reputation  similar  to  that  of  sarsaparilla. 
It  is  sometimes  prescribed  after  dysentery. 

INDIAN  GAMBOGE. 

f -ambogia  Indica. — The  gum  resin  obtained  from 
Garcinia  morella. 

Characters. — Very  much  those  of  gamboge  (.see  p.  482). 
Dose,  5  to  2  gr. 

Officially  used  in  India  and  Eastern  Colonies. 

Action  and  Therapeutics. 
The  same  as  those  of  gamboge  {see  p.  482). 

BLACK  CATECHU. 

This  is  described  on  p.  558,  and  is  officially  used  in  India, 
the  Eastern  Colonies,  and  the  North  American  Colonies  for 
the  same  purposes  as  white  catechu. 
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CISSAMPEJLOS. 

Cissampclos.  Sytumynt.-Fa.lae  Pareira  Brava. 
The  dried  wood  of  Cissampelos  pareira. 

Charactees.— Compressed  undulating  pieces,  diameter 
§  in.  Covered  with  dark  brown  bark  ;  fibrous  fracture,  bitter 
taste. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Decoctuin  Cissampeli.— 2h  oz.  to  1  pt. 
Dose,  §  to  2  fl.  oz. 

2.  Extractum  Cissampeli  Liquidum. 
Dose,  J  to  2  fl.  dr. 

Action  and  Therapeutics. 
This  drug  is  used  in  cystitis  and  catarrhal  con- 
ditions of  the  urinary  tract.    It  probably  has  the 
same  sedative  action  as  couch  grass  (p.  659). 

FALSE  CAJLlfMBA. 

Coscilliuin.  Synonym.— False  calumba.  The  dried 
stem  of  Coscinium  feneslratum. 

Chakacteus. — Cylindrical,  straight  or  twisted  pieces, 
which  may  be  4  in.  diameter.  Furrowed  longitudinally. 
Covered  with  a  pale  yellowish  cork.    Bitter  taste. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Infusum  Coscinii. — 1  in  20. 
Dose,  §  to  1  fl.  oz. 

2.  Liquor  Coscinii  Concentratus. 
Dose,  |  to  1  fl.  dr. 

3.  Tinctura  Coscinii. — 1  in  10  of  alcohol  (60  per 
cent.). 

Dose,  i  to  1  fl.  dr. 

Action  and  Therapeutics. 

False  calumba  is  a  bitter  having  precisely  the 
same  actions  as  ordinary  calumba  (sec  p.  542). 
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MELON  PUMPKIN  SEEDS. 

Cucuil»ita  Semina  PrasparatR.  Melon 
Pumpkin  Seeds.  Synonym.-^  The  prepared  fresh  ripe 
seeds  of  cultivated  plants  of  Cucurbita  maxima. 

OHA^™.-Mat,  ovate,  white,  consisting  of  two  fleshy 
easily  separable,  cotyledons,  which  have  been  freshly  deprived 
of  the  testa  and  tegmen.   ...  , 

Dose,  3  to  4  oz.,  bruised  with  a  little  water  or  milk  to  a 

creamy  consistence. 

Officially  used  in  Mediterranean  Colonies. 

Action  and  Therapeutics. 
These  seeds  are  an  efficient  and  harmless  anthel- 
mintic for  the  tape-worm.  The  patient  should  have 
a  light  supper  of  bread  and  milk;  in  the  early 
morning  he  should  take  the  above  dose  of  seeds ; 
a  cup  of  tea  or  coffee  an  hour  later,  but  no  food ; 
at  10  a.m.  a  good  dose  of  castor  oil  or  some  other 
simple  purge  ;  and  two  hours  later  a  substantial 
meal. 

DATUKA  LEAVES. 

Daturas  Folia.— The  dried  leaves  of  Datura 
fastuosa  and  of  Datura  maid. 

Characters. — Ovate,  acuminate,  with  long  petioles  and 
sinuate  dentate  margins.  The  larger  are  about  7  in.  long  and 
4  in.  wide.    Characteristic  odour  and  bitter  taste. 

Officially  used  in  India,  Eastern  Colonies,  West  Indian 
Colonies. 

Action  and  Therapeutics. 
These  leaves  have  the  same  action,  and  may 
be  used  for  the  same  purposes,  as  those  of  Datura 
stramonhim  (sec  p.  368). 

DATUKA  SEEDS. 
I>:ilnr;r   Somiii;!.— The  dried   seeds  of  Datura 
fastuosa. 

Characters. — Wedge-shaped  ;  rounded,  thickened,  fur- 
rowed, wavy  margins,  strongly  compressed  laterally,  about 
|  in.  broad  and  ^  in.  thick.  The  testa  is  finely  pitted  and 
reticulated. 

Officially  used  in  India  and  Eastern  Colonies. 
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Preparation. 

Tinctur a  Datura  Seminum.- 1  in  4  of  alcohol 
(GO  per  cent.). 

Dose,  5  to  15  m. 

Action  and  Therapeutics. 

These  seeds  have  the  same  action  as  those  of 
Datura  stramonium  (see  p.  368). 

JEMBJEL.IA. 

Embelia.— The  fruit  of  Embclia  ribes  and  of  Embelia 
robusia. 

Characters.— Globular,  §  in.  in  diameter,  dull  red,  with 
dark  spots ;  contains  a  horny  reddish  seed. 
Dose,  1  to  4  dr.  (in  powder). 
Officially  used  in  India  and  Eastern  Colonies. 

Action  and  Therapeutics. 

These  berries  powdered,  or  an  infusion  made 
from  them,  form  an  excellent  anthelmintic  for  tape- 
worm. The  taste  is  not  unpleasant,  and  the  general 
directions  are  the  same  as  those  given  for  administer- 
ing melon  pumpkin  seeds  (see  p.  667). 

COTTON  ROOT  1SARK. 

Gossypii  Radicis  Cortex.— The  dried  root  bark 
of  Gossypium  herbaccum. 

Characters. — Thin  flexible  bands  or  quilled  pieces, 
covered  with  a  thin  brownish  yellow  periderm. 

Officially  used  in  India,  Eastern  Colonies,  North  American 
Colonies,  and  West  Indian  Colonies. 

Preparations. 

1.  Decoctum  Gossypii  Radicis  Corticis  

1  in  5. 

Dose,  £  to  2  fl.  oz. 

2.  Extractum    Gossypii    Kadicis  Corticis 
Liquidum. — 1  in  1. 

Dose,  §  to  1  fl.  dr. 
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Action  and  Therapeutics. 

By  many  the  action  of  this  drug  is  thought  to 
resemble  that  of  ergot  {see  p.  587),  and  it  is  used  m 
uterine  diseases  for  the  same  purposes. 

GRIrVDELlA. 

Glindelia.— The  dried  leaves  and  flowering  tops  of 
Grindelia  squarrosa  and  of  Grindclia  robusta. 

Characters.—  The  leaves  of  Grindelia  squarrosa  are 
alternate,  pale  green,  smooth,  coriaceous,  brittle,  oblanceolate, 
and  at  the  sessile  base  the  involucral  bracts  are  long  with 
reflexed  subulate  points.  Those  of  Grindelia  robusta  are 
very  similar.    Odour  balsamic.    Taste  pungent,  bitter. 

Officially  used  in  Australasian  Colonies  and  North 
American  Colonies. 

Preparation. 

Extractum  Grindelise  Liquidum. — 1  in  1  of 

water  and  alcohol  (90  per  cent.). 
Dose,  10  to  20  m. 

Action  and  Therapeutics. 

In  small  doses  grindelia  is  a  mild  stomachic  and 
cardiac  sedative,  but  its  main  action  depends  upon 
the  fact  that  in  its  excretion  by  the  bronchial  mucous 
membranes  it  acts  as  an  expectorant,  and  also  relaxes 
the  muscular  coat  of  the  bronchial  tubes,  and  this 
probably  explains  its  efficacy  in  asthma.  Two  or 
three  doses  of  twenty  or  thirty  minims  of  the  liquid 
extract  (in  milk,  to  prevent  the  resin,  which  is  precipi- 
tated by  excess  of  water,  adhering  to  the  vessel)  given 
every  twenty  minutes  will  often  allay  the  paroxysms 
of  asthma.  Between  the  attacks  this  dose  should 
be  taken  thrice  a  day.  The  same  quantity  may  with 
advantage  be  added  to  mixtures  prescribed  for  chronic 
bronchitis,  for  not  only  is  grindelia  an  expectorant, 
but  it  relieves  the  asthma-like  paroxysms  which  so 
often  accompany  bronchitis.  It  is  very  bitter;  its 
taste  is  best  concealed  by  Spiritus  Chloroformi. 
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In  America  cloths  soaked  in  a  lotion  of  1  H  dr  of 
the  fluid  extract  to  6  fl.  oz.  of  water  are  applied'  to 
the  skin  for  the  dermatitis  caused  by  Rhus  toxico- 
dendron, the  poison  ivy.  The  same  lotion  is  used 
in  burns,  and  as  an  injection  in  gleet  and  leucorrhcea. 

INDIAN  GUM. 

Gummi  Indicum.— A  gummy  exudation  from  the 
wood  ot  Anogeissus  latifolia. 

Characters.— Rounded  pale  amber  translucent  tears. 
Oflicially  used  in  India  and  the  Eastern  Colonies. 

Preparation. 
Mucilage-  Crummi  Indici.— 1  in  3. 

Action  and  Therapeutics. 

Indian  gum  is  used  for  the  same  purposes  as  gum 
acacia  (see  p.  573). 

AUSTKALIAN  LEECHES. 

Ilii>U4lo  Australis.  Synonym.— Hirudo  quinque- 
striata.    The  live-striped  or  Australian  leech. 

Characters.— Dorsal  surface  greenish  yellow  brown, 
with  five  longitudinal  stripes.  Ventral  surface  greenish 
yellow,  not  spotted.    Jaws  large,  with  48  to  50  teeth. 

Officially  used  in  Australian  Colonies  for  the  same  pur- 
poses as  other  leeches  (see  p.  640). 

HYGJSOPHILA. 

Hygi'opliiln.  Synonym.— Asteracantha.  The  dried 
herb,  including  the  root,  of  Hygrophila  spinosa. 

Characters. — Root  tapering,  with  numerous  rootlets, 
stems  quadrangular  2  to  4  ft.  high,  branches  and  leaves 
opposite.  Leaves  entire,  six  at  each  node.  In  the  axil  of 
each  leaf  is  a  yellowish  sublunate  spine  about  1  in.  long. 
Leaves  and  stem  furnished  with  hispid  spreading  white  hairs. 
Flowers  bright  purple,  four  pairs  at  each  node.  Calyx  four 
sepals,  one  broader  than  the  other.  Corolla  glabrous  and 
lipped,  stamens  didynamous.  Ripened  ovary  contains  4  to 
8  seeds. 

Officially  used  in  India  and  Eastern  Colonics. 
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Preparation. 

Decoct\un  Hygrophilse.— 1  in  10. 
Dose,  5  to  2  fl.  oz. 

Action  and  Therapeutics. 
This  plant  has  a  reputation  as  a  diuretic,  and 
has  been  used  in  dropsy.    It  is  also  given  as  a 
sedative  to  the  urinary  tract  in  the  same  cases  as 
couch  grass  (sec  p.  659). 

SPOGEJL  SEEDS. 

Ispaglmla.    Synonym.— Spogel  Seeds.    The  dried 

seeds  of  Plantago  ovata. 

Characters.— Boat-shaped,  about  i  in.  long  and  5D  in. 
wide.    Pale  pink,  with  a  dark  spot  on  the  convex  side. 

Dose,  50  to  150  gr.  in  powder. 

Oflicially  used  in  India  and  Eastern  Colonies. 

Preparation. 

Decoctum  IspagliulEe — 13-7  of  seeds  to  1000 
of  water. 

Dose,  \  to  2  fl.  oz. 

Action  and  Therapeutics. 

These  seeds  contain  much  mucilage,  and  are  used 
for  the  same  purposes  as  linseed  (see  p.  574).  For  use 
externally  a  poultice  may  be  made  from  them,  and 
internally  the  decoction  is  an  excellent  demulcent  for 
sore  throat,  and  is  often  given  as  a  cool  demulcent 
drink  in  diarrhoea.  It  is  frequently  given  to  children. 

KALADAM. 

Kaladana.  Synonym. — Pharbitis  Nil.  The  dried 
seeds  of  Ipomcea  hederacea. 

Characters. — In  the  form  of  a  segment  of  a  sphere, 
^  in.  long  and  wide.  Black,  except  at  the  hilum,  where 
they  are  brown  and  hairy. 

Dose,  30  to  50  gr.  in  powder. 

Officially  used  in  India  and  Eastern  Colonies. 
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Preparations. 

1.  Pulvis  Kaladanee  Compositus.  -  Kaladana, 
5  ,  acid  potassium  tartrate,  9  ;  ginger,  1 
Dose,  20  to  60  gr. 

nix  2'  Ti*(?tura  Kaladanse.-l  in  5  of  alcohol 
(lO  per  cent.). 

Dose,  |  to  1  fl.  dr. 

It  a  laria  nu>  Resina.  S^cwM/m.-Pharbitisin. 

CHARACTEEs.-rBrownish  opaque  fragments,  translucent  at 
edges,  breaking  with  a  resinous  fracture.  Insoluble  in  water 
easily  soluble  in  alcohol  (90  per  cent.). 

Dose,  2  to  8  gr. 

Officially  used  in  India  and  Eastern  Colonies. 


Action  and  Thebapeutics. 

Pharbitisin  resembles  the  convolvulin  found  in 
jalap,  and  kaladana  and  its  resin  have  the  same 
actions  and  may  be  used  for  the  same  purposes  as 
jalap  (see  p.  475). 

KAVA  RHIZOME. 

i-  •1I^aVai  RI,izoilIa.-The  decorticated,  dried,  and 
divided  rhizome,  without  the  roots,  of  Piper  methysticum. 

Characters.— Light  grey  irregular  fragments,  h  to  2  in. 
thick. 

Officially  used  in  Australasian  Colonies. 

Preparation. 

Extractum    Kavse  Liquidum.— 1  in  1  of  a 

mixture  of  alcohol  (90  per  cent.)  and  alcohol  (45  per 
cent.). 

Dose,  30  to  60  m. 

Action  and  Therapeutics. 

Hypodermic  injection  of  the  fluid  extract  pro- 
duces anaesthesia  at  the  point  of  injection,  followed 
by  general  paralysis  due  to  direct  action  on  the 
cord,  and  thus  illustrates  the  two  main  actions  of  the 
drug — viz.  depression  of  the  motor  function  of  the 
cord  and  of  the  peripheral  ends  of  sensory  nerves. 
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The  production  of  local  anaesthesia  is  due  to  a 
resinous  constituent  called  '  Kawine,'  which  when 
placed  upon  the  tongue  or  skin  causes  burning  pain 
followed  by  local  anaesthesia,  and  this  burning  pain 
is  so  great  as  to  forbid  the  use  of  the  drug  as  a  local 
anaesthetic.  The  fluid  extract  is  given  quite  empiri- 
cally but,  it  is  said,  successfully  in  gonorrhoea,  vagi- 
nitis, and  leucorrhoea,  and  also  as  a  diuretic. 

'  Kava,'  or  '  Ava,'  is  the  name  given  to  an 
intoxicating  liquid  made  from  the  root  of  Piper 
methysticum  in  the  Sandwich  Isles.  The  intoxica- 
tion produced  differs  from  that  of  alcohol  in  that  it 
is  silent  and  drowsy ;  there  are  incoherent  dreams 
and  great  loss  of  muscular  power. 

EUCAJLYFTUS  KINO. 

Kino  Eucalypti.  Synonym.— Botany  Bay  kino. 
An  exudation  from  the  stem  of  various  species  of  eucalyptus 
having  the  characters  of  kino  (p.  560). 

Dose,  5  to  20  gr.  in  powder. 

Officially  used  in  Australasian  Colonies. 

Action  and  Thekapeuttcs. 

Eucalyptus  kino  contains  tannin  and  has  the 
same  action  and  uses  as  kino  (see  p.  560). 

ItlYJLABRIS. 

Mylabris — The  dried  beetle  Mylabris  phalerata. 

Chaeacteks.— One  inch  long,  §  in.  wide  ;  two  long  elytra, 
black,  with  two  broad  wavy  transverse  orange-coloured  bands 
and  a  large  orange-coloured  spot  at  the  base.  One  pair  of 
brown  membranous  wings. 

N.B — Other  species  of  Mylabris  may  be  used,  provided 
they  contain  a  proportion  of  cantharidin  equivalent  to  that 
contained  in  Mylabris  phalerata. 

Officially  used  in  India,  African  Colonies,  and  Eastern 
Colonies. 

Preparations. 

1.  Acetum  Mylabridis.-l   in  5  of  glacial 
acetic  acid  and  5  of  water. 

X  X 
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2.  Emplastrum  Calefaciens  Mylabridis  

Mylabris,  1 ;  yellow  beeswax,  1 ;  resin,  1 ;  resin-plaster, 
13  ;  soap-plaster,  8  ;  boiling  water,  5. 

3.  Emplastrum  Mylabridis.— Mylabris,  35 ; 
yellow  beeswax,  20 ;  lard,  20 ;  resin,  20 ;  soap- 
plaster,  5. 

4.  Liquor  Epispasticus  Mylabridis. — 1  in  2 

of  acetic  ether. 

5.  Unguentum  Mylabridis.— 1  in  10  of  ben- 
zoated  lard. 

Action  and  Therapeutics. 

These  are  precisely  the  same  as  those  of  cantha- 
rides  (see  p.  637). 

MVROBALAMS. 

lUyi'obiilunuiu.  Synonym.— Chebulic  myrobalans. 
The  dried  immature  fruits  of  Terminalia  chcbula. 

Chaeacters. — Ovoid  or  fusiform ;  5  to  f  in.  long,  $  in. 
wide  ;  shrivelled  longitudinally  ;  black,  solid,  brittle.  Taste 
very  astringent. 

Dose,  ^  to  1  dr.  in  powder. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Unguentum  Myrobalani. — 1  in  4  of  benzo- 
ated  lard. 

2.  Unguentum    Myrobalani  cum  Opio.— 

Myrobalan  ointment,  925  ;  opium  in  powder,  75. 

Action  and  Therapeutics. 

These  fruits  contain  from  25  to  45  per  cent,  of 
tannin,  and  they  may  be  used  for  the  same  purposes 
as  other  bodies  which  contain  tannin  (sec  p,  553). 

AJOWArV  OIL,. 

Oleum  Ajowau.  Synonym.— Ptychotis  oil.  The 
oil  distilled  from  the  fruit  of  Garum  copticum. 

Chakactehs.— Colourless,  with  an  odour  and  taste 
resembling  thyme.  When  cooled  to  32°  F.  it  should  yield 
from  30  to  36  per  cent,  of  crystalline  thymol. 

Dose,  i  to  3  m. 

Officially  used  in  India  and  Eastern  Colonies. 
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Action  and  Therapeutics. 

This  oil  has  the  same  actions  as  thymol  (sec 
p.  600).  An  alcoholic  solution  of  it  has  been  used 
to  relieve  pain,  and  it  is  given  internally  as  a  car- 
minative. 

ARACHIS  OIL,. 

Oleum  Arachis.  Synonyms. — Earth-nut  oil, 
ground-nut  oil,  pea-nut  oil.  The  oil  expressed  without  heat 
from  the  seeds  of  Arachis  hypogcsa. 

Characters. — Pale  yellow  or  greenish  yellow. 

Officially  used  in  India,  African  Colonies,  Eastern 
Colonies,  and  Australasian  Colonies,  instead  of  olive  oil,  to 
make  liniments,  ointments,  and  plasters. 

OIL,  OF  GAIILTI1ERIA. 
Oleum  Gaultheriai.  Synonym.—  Oil  of  winter- 
green.  The  oil  distilled  from  the  leaves  of  Gaultheria  pro- 
cumbens,  or  from  the  bark  of  the  sweet  birch,  Betula  lenta. 
It  contains  at  least  90  per  cent.,  and  often  more,  of  methyl 
salicylate. 

Characters. — Colourless  or  slightly  yellowish.  Odour 
characteristic. 

Dose,  3  to  10  m. 

Officially  used  in  North  American  Colonies. 

Action  and  Therapeutics. 

The  action  and  uses  of  this  oil  are  exactly  the 
same  as  those  of  other  salicylates  (see  p.  451). 

OIL  OF  LEMOJV  CKASS. 

Oleum  Cri'amiilis  <  itrati.  Synonym.— Indian 
oil  of  verbena.    The  oil  distilled  from  Andropocjon  citratus. 

Cuakacxeks.  —  A  dark  yellow  oil,  with  an  odour  of 
verbena. 

Dose,  \  to  3  m. 

Officially  used  in  India,  Eastern  Colonies,  and  West 
Indian  Colonies. 

Action  and  Therapeutics. 
This  oil  is  chiefly  used  in  perfumery  and  to 
adulterate  oil  of  verbena,  which  it  closely  resembles. 
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Externally  it  is  mixed  with  twice  its  bulk  of  any 
fixed  oil  as  a  rubefacient  to  relieve  pain  in  myalgia 
and  rheumatism.    Internally  it  is  carminative. 

GFNOCARDIA  OIL.. 

Oleum  Gynocardiie.  Synonym.— Chaulinoogra 
oil.  The  fatty  oil  expressed  from  the  seeds  of  Gynocardia 
odorata,  or  of  Gynocardia  prainii. 

Chakactees. — A  brownish  yellow  oil  or  fat,  with  charac- 
teristic odour  and  somewhat  acrid  taste.  Soluble  in  ether, 
chloroform,  or  alcohol. 

Composition — Its  chief  constituent  is  gynocardic  acid, 
a  yellow,  oily  body,  with  a  burning  taste. 

Dose,  5  to  10  m.,  increased  to  30  to  60  m. 

It  is  best  given  in  capsules. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparation. 
Ung-uentuni  Gynocardise.—  Gynocardia  oil,  1 ; 
hard  paraffin,  4  ;  soft  paraffin,  5. 

Action  and  Therapeutics. 
The  active  properties  of  this  oil  have  been 
ascribed  to  gynocardic  acid.  Externally  the  oil  is 
a  powerful  rubefacient,  and  may  cause  great  pain 
when  applied  to  raw  places,  but  an  ointment 
(3  fl.  dr.  to  1  fl.  oz.  of  lanolin)  has  been  used  for 
very  chronic  psoriasis.  Internally  it  is  a  gastro- 
intestinal irritant.  It  has  been  much  praised  for 
leprosy,  in  which  disease  it  is  applied  externally 
and  given  internally.  The  stomach  may  be  trained 
to  tolerate  large  doses.  It  certainly  does  not  cure 
leprosy,  but  many  consider  that  it  retards  the 
disease. 

SESAME  OIE. 

Oleum  Sesami. — The  oil  expressed  from  the  seeds 
of  Sesamum  indicum. 

Chakactees. — A  limpid  oil  of  a  pale  yellow  colour,  a 
faint  odour,  and  a  bland  taste. 

Officially  used  in  India,  African  Colonies,  Eastern  Colo- 
nies, and  North  American  Colonies,  instead  of  olive  oil,  to 
make  liniments,  ointments,  and  plasters. 
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OLIVER  BARK. 

Oliveri  Cortex.  Synonym.  -  Black  Sassafras.  The 
dried  bark  of  Cinnamomum  oliveri. 

Characters.— Flat  pieces  8  in.  long  and  1|  in.  wide. 
Covered  with  a  deep  orange  brown  granular  periderm.  The 
inside  of  the  bark  is  amber  brown  ;  odour  and  taste  campho- 
raceous. 

Officially  used  in  Australasian  Colonies. 

Preparation. 
Tinctura  Oliveri  Corticis.— 1  in  10  of  alcohol 
(60  per  cent.). 

Dose,  i  to  1  fl.  dr. 

Action  and  Therapeutics. 
This  bark  may  be  employed  for  the  same  pur- 
poses as  cinnamon  (see  p.  510),  and  some  give  it 
instead  of  sassafras  (see  p.  617). 

P1CRORHIZA. 

Picrorliiza. — The  dried  rhizome  of  Picrorhiza 
kurroa. 

Characters.— Generally  about  the  size  of  a  goose-quill, 
the  lower  part  covered  by  a  shrivelled,  greyish  brown,  corky 
bark,  and  marked  by  prominent  scars,  the  remains  of  root- 
lets ;  larger  at  the  upper  part,  and  thickly  set  with  dark 
greyish  brown  scales.    Taste  very  bitter. 

Dose,  10  to  20  gr.  as  a  tonic ;  40  to  50  gv.  as  an 
antiperiodic.    Given  in  powder. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Extractum  Picrorhizse  Liquidum. — 1  in 
1  of  alcohol  (60  per  cent.). 

Dose,  20  to  60  m. 

2.  Tinctura  Picrorhizse.— 1  in  8  of  alcohol 
(45  per  cent.). 

Dose,  ^  to  1  fl.  dr. 

Action  and  Therapeutics. 

This  drug,  which  is  known  as  '  kali-kutki,' is  ex- 
tremely bitter  and  is  usually  given  combined  with 
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arornatics  as  a  bitter  (see  p.  542).  It  is  also  used  as 
an  antiperiodic. 

IJVDIAJV  PODOPHYLLUM. 

Podophylli  Indici  Rlii/.oma.  The  dried 
rhizome  and  roots  of  Podophyllum  emodi. 

Characters. — Horizontal,  more  or  less  cylindrical  and 
contorted,  £  to  £  in.  thick,  crowded  above  with  tuberosities ; 
marked  by  depressed  scars ;  giving  off  numerous  simple 
rootlets  from  the  under  surface.  Earthy  brown.  Faint 
odour,  bitter  taste. 

Officially  used  in  India  and  Eastern  Colonies. 

Podopliy Hi  Indici  Kcsina. — A  powdered  resin 
prepared  from  Indian  Podophyllum  rhizome,  and  resembling 
the  other  variety  of  Podophyllum  resin. 

Dose,  \  to  1  gr. 

Preparation. 
Tinctura  Podophylli  Indici. — Indian  podo- 
phyllum resin,  1 ;  alcohol  (90  per  cent.),  3. 
Dose,  5  to  15  m. 

Action  and  Therapeutics. 

Indian  podophyllum  has  precisely  the  same 
actions  and  uses  as  the  other  variety  (see  p.  482). 

SAPPAN. 

Sappan. — The  heart-wood  of  Ccesalpinia  sappan. 

Characters. — In  hard,  heavy  sections  of  variable  size, 
or  in  orange  red  chips.  The  transverse  section  shows  well- 
marked  concentric  rings  and  numerous  rays. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparation. 

Decoctum  Sappan. — Sappan,   50;  cinnamon 
bark,  8 ;  water,  1,000. 
Dose,  J  to  2  fl.  oz. 

Action  and  Uses. 

Before  the  introduction  of  aniline  dyes  sappan 
wood  was  used  largely  to  dye  fabrics  red.  It  is  also 
used  to  make  red  ink.    It  contains  tannin,  and  is 
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therefore  used  in  pharmacy  to  colour  mixtures  red, 
especially  when  an  astringent  effect  is  desired. 

TINOSPORA. 

Tinospora.— The  dried  stem  of  Tinospora  cordifolia 
collected  in  the  hot  season. 

Characters. — In  cylindrical,  straight  or  twisted  pieces, 
or  in  transverse  sections  j  to  2  in.  in  diameter.  Covered  with 
strongly  shrunken  bark  with  deep  longitudinal  furrows  and 
many  round,  elevated  scars.  The  bark  is  smooth  and 
greenish  brown. 

Officially  used  in  India  and  Eastern  Colonies, 

Preparations. 

1.  Infusum  Tinosporss. — 1  in  10. 
Dose,  \  to  1  fl.  oz. 

2.  Liquor  Tinosporse  Concentratus.— Tino- 
spora, 10  ;  alcohol  (90  per  cent.),  4| ;  distilled  water,  20. 

Dose,  i  to  1  fl.  dr. 

3.  Tinctura  Tinosporse.— 1  in  5  of  alcohol  (60 
per  cent.). 

Dose,  \  to  1  fl.  dr. 

Action  and  Therapeutics. 
Tinospora  is  very  bitter,  and  is  largely  used  in 
the  East,  especially  during  convalescence  from 
malarial  and  other  fevers.    Its  action  is  probably 
the  same  as  that  of  other  bitters  (see  p.  542). 

TODDALIA. 

Toddalia.  Synonym.— Lopez  root.  The  dried  root- 
bark  of  Toddalia  aculeata. 

Characters.— In  quilled  pieces  i  to  i  in.  thick,  covered 
with  soft  yellowish  periderm,  fissured  longitudinally,  and 
exhibiting  a  bright  yellow  layer  and  deeper  brown  layer 
Odour  faint,  aromatic.    Taste  pungent,  bitter. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Infusum  Toddaliae.— 1  in  10. 
Dose,  1  to  2  fl.  oz. 

2.  Liquor  Toddaliae  Concentratus.- 1  in  2 

(alcohol,  20  per  cent.). 
Dose,  i  to  1  fl.  dr. 
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Action  and  Therapeutics. 
This  drug,  the  bitterness  of  which  is  probably  due 
to  berberme,  has  the  same  actions  as  bitters  generally 
[see  p.  542).     It  is  given  as  a  carminative  in  dys- 
pepsia and  dysentery.  . 

TURPETH. 

Tlirpetlmm.— The  dried  root  and  stem  of  Ipomcea 
turpetlmm.  * 

Characters.— As  found  in  commerce  consists  of  the  root 
and  stem  cut  into  short  lengths  h  to  2  in.  in  diameter.  The 
central  woody  portion  is  often  removed.  The  exterior  surface 
has  a  twisted  rope-like  or  columnar  appearance  and  is  dull 
Ri'ey. 

Dose,  5  to  20  gr.  in  powder. 

Officially  used  in  India,  Eastern  Colonies,  and  North 
American  Colonies. 

Preparation. 

Tinctura    Jalapse    Composita.  —  Jalap,  8; 
scammony,  2  ;  turpeth,  1 ;  alcohol  (60  per  cent.),  100. 
Dose,  |  to  1  fl.  dr. 

Action  and  Therapeutics. 

The  drug  is  active  because  of  the  resin  it  contains, 
usually  about  10  per  cent.  This  is  a  glucoside  with 
the  same  chemical  and  physiological  properties  as 
convolvulin,  the  active  glucoside  of  jalap.  Therefore 
the  actions  and  uses  of  turpeth  are  the  same  as 
those  of  jalap  (see  p.  475). 


TYLOPHORA  LEAVES. 

Tylopliorae  Folia.— The  dried  leaves  of  Tylophora 
asthmatica. 

Characters. — Petiolate,  entire,  2  to  5  in.  long,  f  to  2k  in. 
wide,  broad,  lanceolate-ovate  or  ovate  or  sub-rotund,  abruptly 
acuminate,  leathery,  glabrous  on  upper  surface,  downy  on 
lower.    Brownish  green. 

Dose,  j  to  2  gr.  as  an  expectorant;  15  to  30  gr.  as 
an  emetic. 

Officially  used  in  India  and  Eastern  Colonies. 
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Action  and  Therapeutics. 

This  drug  was  introduced  at  a  time  when  a 
scarcity  of  ipecacuanha  (see  p.  433)  was  feared,  for  it 
appears  to  have  precisely  the  same  actions.  Thus 
it  may  be  used  as  an  expectorant,  as  an  emetic,  and 
for  dysentery.  Its  active  ingredient  is  probably  the 
alkaloid  tylophorine. 

INDIAN  SQUILL. 

Urginea.— The  younger  bulbs  of  Urginea  indica, 
also  of  Scilla  indica,  taken  soon  after  the  plant  has  flowered. 

Characters. — The  bulbs  of  Urginea  indica  are  tnnicated, 
consisting  of  fleshy  coats  which  enclose  each  other  com- 
pletely; in  size  varying  as  much  as  the  common  onion. 
Colour  whitish.  Taste  bitter,  acrid.  The  bulbs  of  Scilla 
indica  are  not  tunicated,  but  are  made  of  thick  fleshy 
imbricated  scales,  otherwise  may  resemble  those  of  Urginea 
indica. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparations. 

1.  Acetum  Urginese. — Urginea,  2^;  dilute 
acetic  acid,  20. 

Dose,  10  to  30  m. 

2.  Oxymel  Urginese. — Urginea,  2|;  acetic  acid, 
2§ ;  distilled  water,  8 ;  liquefied  clarifiedlioney,  27. 

Dose,  £  to  1  fl.  dr. 

3.  Pilula  Ipecacuanha  cum  Urginea. — Com- 
pound ipecacuanha  powder,  3  ;  urginea,  1 ;  ammonia- 
cum,  1 ;  syrup  of  glucose,  q.  s. ;  strength  of  opium, 
1  in  20. 

Dose,  4  to  8  gr. 

4.  Pilula  Urginese  Composita.— Urginea,  1£  ; 
ginger,  1 ;  ammoniacum,  1 ;  hard  soap,  1  ;  syrup  of 
glucose,  1. 

Dose,  4  to  8  gr. 
_  5.  Syrupus    Urginese.  —  Vinegar  of  urginea, 
1  pint ;  refined  sugar,  38  oz. 
Dose,  |  to  1  fl.  dr. 

6.  Tinctura  Urginese.— 1  in  5  of  alcohol  (CO 
per  cent.). 

Dose,  5  to  15  m. 
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Action  and  Therapeutics. 

Urginea  has  precisely  the  same  action  and  use 
squill  (see  p.  420). 


INDIAN  VALERIAN. 

Valerianae  Indicae  Rhizoma.— The  dried 
rhizome  and  rootlets  of  Valeriana  wallichii. 

Characters — The  rhizome  is  crooked,  about  2  in.  long, 
J  to  |  in.  diameter ;  dull  brown  ;  marked  with  transverse 
ridges;  thickly  studded  with  circular  prominent  tubercles  to 
which  a  few  thick  rootlets  are  attached.  The  crown  has  a 
number  of  bracts;  the  lower  end  is  blunt.  The  smell  is 
characteristic. 

Officially  used  in  India  and  Eastern  Colonies. 

Preparation. 

Tinctura  Valerianae  Indicae  Ammoniata  — 

Indian  valerian,  4  oz. ;  oil  of  nutmeg,  30  m ;  oil  of 
lemon,  20  m. ;  solution  of  ammonia,  2  fl.  oz. ;  alcohol 
(60  per  cent.),  18  fl.  oz. 
Dose,  h  to  1  fl.  dr. 

Action  and  Therapeutics. 

The  action  and  uses  of  Indian  valerian  are  pre- 
cisely the  same  as  those  of  ordinary  valerian  (see 
p.  525). 

BLACK  HAW. 

Viburnum.— Black   Haw.     The    dried    bark  of 

Viburnum  prunifolium. 

Characters.— Thin  pieces  or  narrow  quills.  The  quills 
are  glossy  purplish,  with  a  few  warts  and  minute  black  dots. 
The  thin,  slightly  curved  pieces  from  old  wood  are  covered 
with  a  greyish  or  reddish  brown  periderm,  which  is  frequently 
scaly  and  readily  removed,  showing  reddish  subjacent  tissues. 
Inner  surface  pale  yellow. 

Officially  used  in  India,  Eastern  Colonies,  and  North 
American  Colonies. 
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Preparation. 
Extractum  Viburni  PrunifoliiLiquidum.— 
1  in  1  of  alcohol  (70  per  cent.). 
Dose,  1  to  2  fl.  dr. 

Action  and  Therapeutics. 
The  active  principle  has  not  been  isolated,  but 
black  haw  contains  viburnin,  and  valerianic,  tannic, 
gallic,  oxalic,  citric  and  malic  acids.  From  physio- 
logical experiments  black  haw  appears  to  depress  the 
motor  functions  of  the  cord,  and  so  produce  paralysis 
and  loss  of  reflex.  At  the  same  time  it  depresses 
the  heart,  lowers  the  blood-pressnre,  and  causes 
death  by  cardiac  paralysis.  In  man  large  doses 
cause  dimness  of  vision,  dryness  of  mouth,  and  head- 
ache. Therapeutically,  the  drug  has  been  used  in 
hysteria,  hystero-epilepsy,  diarrhoea,  dysentery,  and, 
freely  diluted,  as  a  gargle  in  sore  throats ;  but  these 
uses  are  unimportant,  and  its  chief  employment  is  in 
obstetric  diseases.  In  these  it  is  used  as  a  sedative  ; 
thus  it  is  given  a  few  days  before  the  period  in 
dysmenorrhcea  and  in  monorrhagia ;  it  is  given  to 
control  uterine  haemorrhage  during  the  menopause, 
and  to  relieve  pains  preceding  and  following  child- 
birth. Given  in  the  earlier  months  of  pregnancy 
it  is  said  to  overcome  the  habit  of  miscarriage. 

The  Indian  and  Colonial  Addendum  also  contains 

Extractum  Glycyrrhizse  Spirituosum. — Ex- 
tract of  liquorice,  2  ;  alcohol  (90  per  cent.),  1 ;  water,  5. 
Dose,  !  to  1  fl.  dr. 

Officially  used  in  India  and  Eastern  Colonies. 
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ABBUISVIATIONtS,  36 
A.B.C.  liniment,  427 
Abietic  acid,  495 
Abstracta,  26 
Acacia,  573 

—  bark,  657 
Acalypha,  657 
Accelerating  centre, 

action  ou,  52 
Accommodation,  111 
Aeeta,  11 
Acetauilide,  307 
Acetic  ether,  289 
Acetuu)  opii  crocatuni, 

337 

Aciil,  cinuaiuic,  534 

—  couinaric,  534 

—  thymiuic,  629 
Acids,  249 

Acidum  aceticuui,  252 

—  arseuiosum,  214 

—  benzoicum,  604 

—  boricum,  260 

—  carbolicum,  313 

—  cliromicum,  226 

—  citricuin,  252 

—  gallicum,  557 

—  hydrobromicuin,  244 

—  hydrochloricum,  251 

—  hydrocyanicum,  326 

—  lacticum,  253 

—  nitricum,  250 

—  oleicum,  569 

—  pliosphoricum,  251 

—  picricum,  318 

—  pyrogallicum,  557 

—  salicylicum,  451 

—  sulphuricum,  250 

—  sulphurosum,  259 

—  tannicum,  553 

—  tartaricum,  253 
Aconite,  423 
Aconitiua,  423 
Action,  38 
Adeps,  624 

—  benzoatns,  604 

—  lanse,  620 

 hydrosas,  620 

Adliatoda,  658 


Adjuvans,  32 
Administration  of 

drugs,  28 
Adrenalin,  629 
iEsculap,  139 
MtTaer,  286 
^Etlier  aceticus,  290 
^Ethyl  bromide,  292 

—  chloride,  292 
Agaricin,  372 
Agropyrum,  659 

Air,  affected  by  drugs, 
70 

Aix, 249 
Ajowau  oil,  674 
Alcohol,  265 
Alkalies,  121 
Alkaline  earths,  149 
Alkaloids,  3 

Allyl  isothiocyanate, 
497 

—  persulphide,  527 
Almonds,  570 
Aloes,  469 

Aloin,  471 
Alstonia,  659 
Alterative,  114 
Alum,  178 
Aluminium,  178 
Alumuol,  180 
Ammoniacum,  529 
Ammonii  benzoas,  605  ' 

—  bromidum,  240 
Ammonium,  142 
Amygdala,  570 
Amygdaliu,  439,  571 
Amyl  colloid,  428 

—  nitrite,  294 
Amylum,  613 
Anaesthetics,  general, 

105 

—  local,  99 
Aniestile,  292 
Analgesics,  307 
Auaphrodisiacs,  112 
Anarcotine,  352 
Audrographis,  660 
Anethi  fructus,  521 
Anhidroses,  59 


Anise,  518 
Anodynes,  local,  98 
Anthelmintics,  43, 578 
Authemidis  flores,  523 
Anthraceue  purgatives, 
90 

Autiohoiagogues,  95 
A  ntiemetics,  86 
Autifebriu,  307 
Antigalactogogues,  113 
Antihidrotics,  59 
Autikamuia,  311 
Antimony,  221 
Autiuerviii,  311 
Antiparasitics,  44 
Antiperiodics,  44 
Autiphlogistine,  456 
Antipneuinoeoccio 

serum,  646 
Antipyretics,  66,  307 
Antipyrin,  307 
Autiricin,  463 
Antiseptics,  41,  313 
Antisialogogues,  77 
Antispasmodics,  73 
Antistreptococcic 

serum,  645 
Antithyroid  serum,  650 
Antitoxin,  diphtheria, 

641 

—  tetanus,  644 
Antivene  646 
Antivenomous  serum, 
646 

Antizymotics,  43 
Apalaohe  tea,  375 
Apeuta,  139 
Aphrodisiacs,  111 
Apomorphiufe  hydro- 

chloridum,  352 
Aqua  destillata,  115 
Aqua3, 12 
Arabin,  6 
Araohis  oil,  675 
Araroba,  608 
Argentum,  165 
Aristol,  323 
Aristolochia,  661 
Armoraciaj  radix,  511 


686 


MATEBIA  MEDICA 


Arnica,  503 

—  flowers,  661 
Aromatic  syrup,  551 
Arsenic,  214 
Asafetida,  526 
Aspirin,  457 
Asteracautlia,  670 
Astringents,  57 

—  intestinal,  92 
Atropa  belladonna,  356 
Atrophia,  358 
Atropinse  sulphas,  358 
Atroscine,  370 
Aurantii  cortex,  551 

—  —  indicus,  662 

—  floris,  aqua,  552 
Aurinaria,  26 
Ava,  673 

Azadirachta  indica,  662 

Bael  fruit,  662 
Balsam  of  Peru,  532 

—  of  Tolu,  533 
Balsams,  6 
Barium,  156 
Basis,  32 
Bassorin,  6 
Baths,  115 

Battley's  solution,  336 
Bay  rum,  274 
Beers,  267 
Bee3wax,'636 
Belffi  fructus,  662 
Belladonna,  356 
Bengal  kino,  661 
Benzoin,  601 
Benzol,  332 
Berberis,  663 
Betel,  663 
Bhang,  373 
Bile,  623 

—  action  on,  93 
Bismuth,  174 
Bismuthi  salicylas,  175 
Bitters,  542 

Black  catechu,  558,  605 

—  draught,  467 

—  drop,  337 

—  haw,  682 

—  wash,  202 

—  wattle,  657 
Bladder,  action  of  drugs 

on,  66 
Bland's  pill,  182 
Bleaching  powder,  231 
Bliss's  cure,  369 
Blood,  action  on,  44 
Blue  ointment,  200 

—  pill,  200 
Boluses,  13 


Borax,  261 
Boro-glyceride,  263 
Botany  Bay  kino,  673 
Bougies,  26 
Brain,  action  on,  101 
Brandy,  266 
Brazil  nuts,  571 
Bromides,  240 
Bromidia,  244 
Bromine,  240 
Brominol,  244 
Bromism,  242 
Bromoform,  286 
Bronchial  secretion,  72 

—  spasm,  73 
Broom,  586 
Brucine,  379 
Buchu,  536 
Buginaria,  26 
Burgundy  pitch,  494 
Burnett's  fluid,  168 
Buteaj  gunimi,  664 

—  semiua,  664 
Butyl-chloral  hydras, 

303 
Byne,  576 
Byuol,  577 

Cacao  buttmi,  612 
Cachets,  26 
Cacodylates,  220 
Cafteina?  citras,  375 

 effervescens,  376 

Caffeine,  374 
Cajuput  oil,  499 
Calabar  bean,  38U 
Calamine,  171 
Calcium,  149 

—  hypophosphitc,  230 

—  lactate,  155 

—  lactophosphate,  153 

—  salts,  48 

Calefacieus,  Emplas- 

trum,  637 
Calomel,  202 
Calotropis,  665 
Caluniba,  542 

—  false,  666 
Calx,  151 

—  chlorinata,  231 

—  sulphurata,  248 
Oambogia,  482 

—  indica,  665 
Camphor,  596 
Camphora  uiouobro- 

mata,  244 
Canada  balsam,  496 
Cannabis  indica,  372 
Cautharides,  637 
Caoutchouc,  613 


Capsicum,  512 
Capsules,  27 
Caraway  fruit,  521 

—  oil,  521 
Carbolic  acid,  313 
Carbon,  264 

—  bisulphide,  332 
Cardamoms,  514 
Cardiac  nerve  ganglia, 

action  on,  52 
Carlsbad  water,  139 
Carminative  tincture, 

515 

Carminatives,  83 
Carrou  oil,  152 
Oarui  fructus,  521 
Oarvoue,  518,  521 
Caryophyllum,  505 
Cascara  "sagrada,  468 
Cascarilla  bark,  546 
Cassia  pulp,  460 
Castor  oil,  460 
Cataplasmata,  27 
Catechu,  558 

—  black,  558,  665 
Cathartic  acid,  466 
Cathartics,  90 
Caustics,  55 

Cera  alba,  636 

—  flava,  636 
Oerasin,  6 
Cerata,  27 

Cerebraldepressants,103 

—  stimulants,  102 
Cerium,  159 
Cetaceum,  632 
Cevadilla,  428 
Chalk,  149 
Chamomile,  523 

—  oil,  523 
Charas,  373 
Charcoal,  264 
Oharta,  12 

Chaulmoogra  oil,  6  76 
Chebulic  myrobulaus, 
074 

Chemical  constitution, 
39 

Cherry  laurel,  608 
Cheyne-Stokes  breutu- 

ing,  75 
Ohillie  paste,  513 
Chiuosol,  324 
Chiretta,  547 

—  Indian,  660 
Chloral  hydras,  299 
Chloralamide,  303 
Chloralose,  303 
Chloretoue,  303 
Chloric  ether,  278 
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Chlorinated  lime,  231 

—  soda,  231 
Chlorine,  231 
Chlorobroni,  301 
Ohlorodyue,  278 
Chloroform,  278 
Cholagogues,  9-1,482 
Chromium,  226 
Ohrysarobiu,  609 
Ohurrus,  373 
Cigarettes,  27 
Ciliary  muscle,  110 
Oimicifuga,  549 
Oinchoua  bark,  440 
Oinchonidiue,  440 
Oinchonine,  440 
Cinchonism,  447 
Cinuamie  acid,  534 
Cinnamon,  510 
Oissainpelos,  666 
Citrine  ointment,  204 
Citropheu,  312 
Gloves,  505 
Clysters,  27 

Coagulability  of  blood, 
48 

Coca,  398 

Cocaiuas  hydrochlori- 
de, 391- 
Cocaine,  399 
Coccus,  636 
Cochineal,  636 
Codeiua,  351 
Oodeinse  phosphas,  352 
Cod-liver  oil,  632 
Coffee,  375 
Colchicum,  59;i 
Cold  cream,  524 
Cold  pack,  117 
Coley's  Fluid,  645 
Oollodia,  12 
Collodium,  611 
Collunaria,  27 
Collyria,  27 
Colocynth,  479 
Colour  vision,  111 
Condal,  139 
Condy's  fluid,  199 
Confectiones,  13 
Couii  folia,  392 

—  fructus,  392 
Conine,  393 
Conserves,  13 
Coustitueus,  32 
Contrexcville,  151 
Oouvallaria  majalis,  422 
Copaiba,  537 
Copper,  172 
Coriander  fruit,  519 
Corpuscles,  action  on,46 


Oorrigens,  32 
Corrosivesubliinate,  201 
Ooscinium,  666 
Coster's  paste,  235 
J  Ootarnine,  355 
Coto  cortex,  563 
Cotoin,  564 
Cotton  root  bark,  668 

—  wool,  611 
Couch  grass,  659 
Couuiaric  acid,  534 
Counter-irritant,  55 
Cream  of  tartar,  128 
Creat,  660 
Cremora,  27 
Creoliu,  324 
Creosote,  319,  492 
Oresol,  317 

Creta,  150 
Creyat,  660 
Crocus,  610 
Crotin,  479 
Croton  oil,  477 
Cubeba,  540 
Cuca,  398 

Cuourbita?  semina  pne- 

parata,  667 
Cumulative  action,  31 
Cuprum,  172 
Curara,  408 
Curd  soap,  619 
Cusparia,  548 
Cusso,  580 
Cylliu,  32-1 
Cymene,  500,  521 
Cystamine,  326 

Dandelion  hoot,  550 
Datura  leaves,  667 

—  seeds,  667 

—  tatula,  369 
Daturine,  368 
Decocta,  13 
Deliriants,  103 
Delphine,  583 
Demulcents,  58 
Deodorants,  43 
Dermatol,  177 
Diachylon  ointment,  163 
Dialysed  iron,  194 
Diaphoretics,  59 
Digestion,  action  on,  75 
Digitaliu,  409 
Digitalis,  409 
Di-iodo-salicylic  acid, 

323 

Dill  fruit,  521 
Dionin,  355 

Diphtheria  antitoxin, 
641 


Direct  action,  39 
Disinfectants,  41 
Dispensing,  38 
Dissolution,  law  of,  101 
Dita  bark,  660 
Diuretics,  61 
Diuretin,  378 
Domestic  measures,  11 
Donovan's  solution,  203 
Doses,  11,  30 
Dover's  powder,  336, 43 1 
Drastics,  90 
Drops,  11 

Drugs,  administration 
of,  28 

Duboisinas  sulphas,  372 
Dynamite,  297 

Eaus,  action  on,  111 

Earth-nut  oil,  675 
i  Eastou's  syrup,  183 

Ecbolics,  112 

Effervescing  mixture,37 
;  Egg  flip,  266 

Elaterinum,  481 

Elaterium,  481 

Elder  flowers,  522 

Electrozone,  232 

Electuaries,  13 

Elixir,  simple,  551 

Elixirs,  27 

Elutriation,  6 

Embelia,  668 

Embrocations,  17 

Emetics,  83 

Emetine,  433 

EuHuenagoguc*,  112 

Emollients,  58 

Empirical  therapeutics 
2 

Emplastra,  13 
Emulsiones,  27 
Emulsions,  6 
Enemata,  27,  91 
Enzymes,  3 
Epsom  salts,  156 
I  Ergot,  587 
Erythrol  nitrate,  299 
Erythrophloeum,  422 
Escharotics,  55 
Eserine,  386 
Essentite,  27 
Essential  oils,  5 
Ether,  286 
Ethyl  nitrite,  298 
Eucaiue,  403 
Eucalyptus  gum,  563 

—  kino,  673 

—  oil,  500 
Eugcnol,  505,  511 
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Eunatrol,  565 
Euonymiis,  485 
Euphthalamine,  368 
Europhen,  323 
Exalgin,  312 
Expectorants,  74 
Extracta,  14 
Eye,  action  on,  108 

Fats,  4 

Fel  bovinum,  622 
Fennel  fruit,  520 
Ferratin,  197 
Ferrum,  181 
Figs,  459 
Filix  mas,  578 
Fixed  oils,  4 
Flitwick,  195 
Foeniculi  fructus,  520 
Foinenta,  27 
Formaldehyd,  324 
Formalin,  324 
Fowler's  solution,  215 
Frankincense,  495 
Franz  Josef,  139 
Friar's  balsam,  604 
FriedricbsbaU,  139 
Fuller's  eartb,  179 

Galactogoguks,  113 
Galbauuni,  528 
Galls,  553 
Gamboge,  482 

—  Indiau,  665 
Ganga,  373 

Ganglia,  action  on,  111 
Gargarisma,  27 
Garlic,  oil  of,  527 
Gastric  antiseptics,  80 

—  juice,  action  on,  78 

—  sedatives,  82 
Gastro-intestinal  irri- 
tant, 81 

Gaultberia  oil,  675 
Gelatin,  623 
Gelsemiuni,  390 
General  therapeutics,  2 
Generation,  organs  of, 

action  on,  111 
Gentian,  544 
Ginger,  513 
Gingerin,  514 
Glonoin  oil,  297 
Glucautb,  21 
Glucose,  576 
Glucosides,  3 
Glusidum,  330 
Glycerin,  567 
Glyceriua,  16,  567 
Glycerophosphates,  230 


Glycogelatin,  624 
Glycogenic  function,  96 
Glycyrrhiza,  573 
Glycyrrhiza,  spirituous 
extract,  683 
|  Goa  powder,  608 
Gossypii  radicis  cortex, 
668 

Gossypium,  611 
Goulard  extract,  161 

:  —  water,  161 

;  Granati  cortex,  580 

J  Granules,  27 

i  Gregory's  powder,  464 

|  Grey  powder,  200 

.  Griffith's  mixture,  182 

I  Grindelia,  669 

l  Guaiacol,  320 
Gualaoum  resin,  614 

—  wood,  614 

;  Guaraua,  378 
Gum  acacia,  573 

—  Indian,  670 
Gum-resins,  6 
G  urns,  6 
Guujah,  373 
Guttffi,  27 
Guy's  pill,  21(1 
Gyuocardia  oil,  676 

H/EMATINICS,  46 

Ha;matoxyli  lignum, 
561 

Ha?moglobiH,alteratioii 

of,  47 
Haemostatics,  57 
Hamamelis,  561 
Hard  soap,  566 
Harrogate,  247 
Haschisch,  373 
Haustus,  27 

Hay-fever  antitoxiu,647 
Hazeline,  562 
Heart,  action  on,  48 
Heat,  action  on,  66 
Helmitol,  326 
Hemidesmus,  618 
Hemlock,  392 
Henbane,  369 
Heroin,  354 
Hetraline,  326 
Himrod's  cure,  369 
Hirudo,  640 
—  australis,  670 
Hoffmann's  anodyne, 
287 

Homatropine,  367 
Honey,  635 
Hops,  355 
Horseradish,  511 


;  Hot  pack,  118 
j  Hunyadi  Janos,  139 
[  Hydragogues,  90 
Hydrargyri  iodidum 

viride,  203 
Hydrargyrum,  200 
Hydrastininaa  hydro- 
chloridum,  592 
J  Hydrastis,  591 
■  Hydrocyanic  acid,  326 
I  Hydrogen  peroxide,  120 
Hydrophobia  antidote, 
647 

Hygrophila,  670 
Hyoscina?  hydrobromi- 

dum,  370 
Hyoscine,  370 
Hyoseyamina?  sulphas, 

370 

Hyoscyamine,  370 
Hyoscyamus,  369 
Hypnal,302 
Hypnotics,  103,  299 
Hypodermic  injections, 
28 

Hypophosphites,  230 

Ice-hags,  118 
Ice  poultices,  117, 575 
Ichthyol,  635 
Imperial  drink,  130 
Incompatibility,  chem- 
ical, 32 

—  pharmacological,  35 

—  physical,  34 
Indian  chiretta,  660 

—  gamboge,  665 

—  gum,  670 

—  hemp,  373 

—  oil  of  verbena,  675 

—  orange  peel,  662 

—  podophyllum,  678 

—  squill,  681 

—  valerian,  682 
India-rubber,  613 
Indirect  action,  39 
Infusa,  16 
Inhalations,  28,  70 
Injectiones,  17 
Insufflationes,  27 
Intestinal  antiseptics, 

93 

—  astringents,  92 
Intestines,  action  ou,  87 
Intra-ocular  tension, 

111 
Iodides,  236 
Iodine,  333 
Iodism,  238 
Iodoform,  321 
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Iodol,  323 

Iodo-salioylic  acid,  323 
Ipecacuanha,  433 
Iridin,  485 
Iron, 181 

—  albuminate,  195 

—  dialysed,  195 

—  peptouate,  195 
Irritants,  54 
Ispaghula,  071 
Izal,  324 

Jaborandi,  404 
Jalap,  475 

James's  powder,  222 
Jarisoh's  ointment,  557 
Jasmine,  390 
Juices,  23 
Juniper,  535 


Kaladana,  671 

—  resin,  672 
Kali-kutki,  677 
Kaolin,  179 
Kariyat,  660 
Kava,  672 

—  rhizome,  672 
Kawine,  673 
Kelene,  292 
Kino,  560 

—  Bengal,  664 

—  eucalypti,  673 
Kissingen,  139 
Kola  nut,  375 
Kombe  poison,  418 
Koumiss,  621 
Kousso,  580 
Kramerise  radix,  559 


Labarraque's  solu- 
tion, 231 

la  Bourboule,  195, 219 

Lactophosphates,  syrup 
of,  153 

Laevulose,  576 

Lamellae,  17 

Lanoline,  620 

Lanolinum,  27 

Lapis  di vinus,  173 

Lard,  624 

Largin,  167 

Latin  phrases,  655 

Laudanum,  337 

Laurocerasi  folia,  608 

Lavender,  516 

Laxatives,  88 

Laxoin,  465 

Lead, 160 


Leeches,  640 

—  Australian,  670 
Letter's  coils,  118 
Lemon,  602 
Levico,  195,  219 
Levigation,  6 
Lignum  vitce,  614 
Lily  of  the  valley,  422 
Lime,  151 
Limonis,  602 
Linalool,  516 
Linctus,  27 

—  opiatus,  347 
Linimeuta,  17 
Linseed,  574 
Linum,  574 
Liqueurs,  267 
Liquor  carbonis  deter- 

gens,  493 

—  opii  sedativus,  336 

—  pancreatis,  626 

—  picis  carbonis,  492 
Liquores,  17 

—  concentrated,  19 
Liquorice,  573 
Listerine,  203 
Lister's  ointment,  263 
Litharge,  160 
Lithium,  148 
Lithontriptics,  63 
Liver,  action  on,  93 
Lixiviation,  6 
Lobelia,  437 

Local  action,  39 
Logwood,  501 
Lopez  root,  079 
Losophan,  323 
Lotiones,  19 
Lotio  rubra,  171 

—  spiritus,  274 
Lozenges,  25 
Lumbar  ancesthesia,  404 
Lnpulinum,  356 
Lupulus,  355 
Lycetol,  596 
Lycopodium,  614 

Lye,  7 

Lysidine,  596 
Lysoform,  325 
Lysol,  324 

Maceration,  7 
Magnesium,  156 
Mahatika,  660 
Male  fern,  578 
Malt,  576 

Manganesium,  197 
Manitol  liexanitrate, 

299 
Marc,  7 


Margosa  bark„0G2 
Marienbad,  139 
Massa?,  28 
Mate,  375 
Materia  medioa,  1 
Measures,  8 

—  domestic,  11 
Mel,  035 
Mella,  20 

Melon  pumpkin  seeds, 
667 

Menstruum,  7 
Menthol,  517, 001 
Mercurous  taunate,  211 
Mercuro-zinc  cyanide, 
212 

Mercury,  200 

—  administration  of, 
212 

Mesotan,  457 
Metabolism,  action  "on, 
114 

Methylacetanilide,  312 
Methyl  chloride,  292 
Methylene  blue,  313 
Metrical  system,  9 
Meyer  and  Overton's 

action,  104 
Mezei-eon  bark,  504 
Milk,  action  on,  113 

—  artificial  human,  620 

—  drugs  excreted  in,  1 1 3 

—  peptonised,  621 
Minderer's  spirit,  147 
Misturse,  20 
Mollinum,  28 
Monk's-hood,  423 
Monobromated  cam- 
phor, 244 

Monsel's  solution,  192 
Morphia  poisoning,^349 
Morphince  acetas,  339 

—  hydrochloridum,  338 

—  tartras,  340 
Morton's  fluid,  235 
Moschus,  618 
Motor  centres,  102 
Mucilagines,  20 
Mudar,  005 
Muscarin,  408 
Muscles,  action  on,  97 
Musk,  018 
Mustard,  490 
Mydriatics,  110 
Mylabris,  073 
Myotics,  110 
Myristica,  509 
Myrobalans,  674 
Myrosin,  49G 
Myrrh,  530 
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Naphthalin,  324 
Naphthol,  323 
Narcotics,  104 
Narcotine,  352 
Natural  orders,  651 
Nebulae,  28 
Neem  bark,  G62 
Nepenthe,  337 
Nerves,  action  on,  97 
Neuritis,  drugs  causing, 
99 

Neutral  principles,  3 
Nicotine,  396 
Nitrite  of  amyl,  294 
Nitrites,  292 
Nitroglycerin,  297 
Nitrous  oxide,  290 
Nobel's  blasting  oil,  297 
Nuclein,  650 
Nutmeg,  509 
Nux  vomica,  379 

Oil  of  Almonds,  571 

—  anise,  519 

—  cade,  494 

—  oajuput,  499 

—  caraway,  521 

—  chamomile,  523 

—  cinnamon,  511 

—  cloves,  505 

—  copaiba,  537 

—  coriander,  520 

—  oubebs,  540 

—  dill,  522 

—  eucalyptus,  500 

—  gaultheria,  675 

—  juniper,  535 

—  lavender,  516 

—  lemon,  603 
 grass,  675 

—  linseed,  675 

—  male  fern,  579 

—  mustard,  497 

—  nutmeg,  509 

—  peppermint,  517 

—  pimento,  508 

—  pine,  534 

—  rose,  524 

—  rosemary,  502 

—  sandal-wood,  541 

—  spearmint,  518 

—  theobroma,  612 

—  turpentine,  487 
Oils,  fixed,  4 

—  volatile,  4 
Ointments,  26 
Olea,  20 
Oleic  acid,  569 
Oleo-resius,  5 
Oleum  ajowan,  674 


Oleum  amygdala;,  571 

—  anethi,  522 

—  anisi,  519 

—  anthemidis,  523 

—  araehis,  675 

—  cadinum,  494 

—  cajuputi,  499 

—  oarui,  521 

—  caryophylli,  505 

—  ciunamomi,  511 

—  copaiba;,  537 

—  coriandri,  520 

—  crotonis,  477 

—  cubebae,  540 

—  eucalypti,  500 

—  gaultheria;,  675 

—  graminis  citrati,  675 

—  gynocardia;,  676 

—  juniperi,  535 

—  lavandute,  516 

—  limonis,  603 

—  lini,  674 

—  menthae  piperita;, 
517 

—  menthaa  viridis,  518 

—  morrhuae,  632 

—  myristicae,  509 

—  olivae,  564 

—  pimeuta;,  508 

—  pini,  534 

—  rieini,  460 

—  rosa?,  524 

—  rosmarini,  502 

—  santali,  541 

—  sesami,  676 

—  sinapis,  497 

—  terebinthina;,  487 

—  theobromatis,  612 
Olive  oil,  564 
Oliver  bark,  677 
Opium,  334 
Opodeldoc,  566 
Opsonins,  649 
Orange-flower  water. 

552 

Orange  peel,  551 
 Indian,  662 

—  wine,  267 
Orthoform,  313 
Oscine,  370 
Otto  of  rose,  524 
Ouabai'ne,  418 
Ox-gall,  622 
Oxygen,  120 
Oxymel,  636 
Oxymella,  21 
Oxytocics,  112 

Pack,  cold,  117 

—  hot,  118 


Paint,  28 

Pancreas,  action  on,  96 
Pancreatic  solution,  626 
Papaver  somniferum, 
334  ' 
Paraffin,  331 

—  soft,  331 
Paraform,  325 
Paraguay  tea,  375 
Paraldehydum,  305 
Parasiticides,  44,  678 

I  Paregoric,  337 
Pareira,  616 

—  false,  666 
Pamsh's  food,  197 
Paste,  28 

;  Pastillus,  28 

Pelletierine,  580 
j  Pepo,  667 

Pepper,  508 
i  Peppermint,  517 
'  Pepsin,  624 
[  Percolation,  7 

Perles,  28 

Peroxide  of  hydrogen, 
120 

Peru,  balsam  of,  532 

Pessus,  28 

Pharbitisin,  672 

Pharbitis  Nil,  671 

Pharmaceutical  prepa- 
rations, 11 

Pharmaceutical  pro- 
cesses, 6 

Pharmacognosy,  defini- 
tion, 1 

Pharmacology,  28  * 

—  definition,  1 
Pharmacopoeia,  defini- 
tion, 2 

Pharmacy,  3 

—  definition,  1 
Phenacetin,  308 
Phenazonum,  307 
Phenol,  313 
Phosphorus,  227 
Physostigminae  sul- 
phas, 386 

Picric  acid,  318 
Picrorhiza,  677 
Picrotoxin,  583 
Pigmentum,  28 
Pilocarpina;  nitras,  404 
Pilula;,  21 
Pimento,  507 
Pinene,  488 
Pine  oil,  534 
Piperazin,  596 
Piper  nigrum,  608 
Pituitary  extract,  61 
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Pituri,  398 

Fix  Burgundica,  491 

—  carbonis,  492 

—  liquida,  492 
Plasma,  action  on,  44 
Plasters,  13 
Plumbum,  160 
Plummer's  pill,  202 
Pneumogastrio,  action 

on,  51 
Podophyllum,  482 

—  Indian,  678 
Poison  nut,  379 
Pollantin,  647 
Pomegranate  bark,  580 
Poppy  capsules,  334 
Posology,  30 

Potash,  121 

Potassa  sulphurata,  248 
Potassii  bromidum,  240 

—  iodidum,  236 

—  permanganas,  197 
Potassium,  121 

—  permanganate,  197 
Poultices,  26 
Powders,  22 
Preparations,  standard- 
ized, 8 

Prescribing,  32 
Prescription,  35 
Primary  action,  38 
Protargol,  167 
Prunes,  458 
Prussic  acid,  326 
Pterocarpi  lignum,  610 
Ptychotis  oil,  674 
Pullna,  139 
Pulveres,  22 
Pupil,  action  on,  108 
Purgatin,  465 
Purgatives,  88,  458 
Purgen,  465 
Pustulants,  54 
Pyramidon,  312 
Pyrethrum,  504 
Pyrogallic  acid,  557 
Pyrogallol,  557 
Pyroxylin,  611 

Quassia,  545 
Quillaia  bark,  612 
Quininae  hydrochlori- 

dum,  443 
 acidum,  443 

—  sulphas,  442 

Rash,  drugs  producing 
a,  60 

Rational  therapeutics,  1 
Rectified  spirit,  266 


Red  corpuscles,  action 
on,  46 

—  gum,  563 

—  lotion,  171 

—  poppy  petals,  355 

—  sanders-wood,  610 
Refrigerants,  78 
Remote  action,  39 
Repercolation,  7 
Resin,  495 

Resins,  5 
Resorcin,  312 
Respiration,  action  on, 
69 

Respiratory  centre,  71 
Rhamni  purshiaui 

cortex,  468 
Rhatany,  559 
Rhoeados  petala,  355 
Rhubarb,  463 
Ricin,  462 
Rodagen,  650 
Rose  petals,  523 
Rosin,  495 
Rubefacients,  54 
Rubidium  ammonium 

bromide,  244 

—  iodide,  240 
Rubiuat,  139 
Rubiui's  solution,  598 

Saccharin  330 
Saccharum,  576 

—  lactls,  622 
Saffron,  610 

St.  Ignatius'  bean,  379 
Sal  alembroth,  211 

—  ammoniac,  146 

—  volatile,  145 
Salicin,  451 

Saline  purgatives,  90 

—  solution,  140 
Salipyrin,  312 
Salivary  glands,  action 

on,  75 
Salol,  457 
Salt,  139 

—  action,  40 
Sambuoi  flores,  522 
Sanatogen, 231 
Sanders- wood,  610 
Sanitas,  120,  490 
Santoninum,  681 
Sapo  animalis,  619 

—  durus,  566 

—  mollis,  566 
Saponin,  4,  431,612 
Sappan,  678 
Sarste  radix,  6 1 6 
Sarsaparilla,  616 


Sassafras,  617 

—  black,  677 
Sassy  bark,  422 
Scaling,  7 
Scammony,  473 
Soma,  420 

Scoparii  cacumiua,  586 
Scott's  ointment,  201 
Secondary  action,  38 
Seidlitz  powder,  137 
Senega,  4,  431 
Senna,  466 
Serpentary, 548 
Sesame  oil,  676 
Sevum  praeparatum,6 19 
Sherry,  267 
Sialogogues,  76 
Silver,  165 
Siualbin,  496 
Sinapis,  497 

—  albse  senium,  496 

—  nigrae  semina,  496 
Sinigrin,  497 

Skin,  action  on,  58 

—  rash  on,  60 
Sniedley's  paste,  513 
Soap,  curd,  619 

—  hard,  566 

—  soft,  566 

Sodas  chlorinata;  liquor, 
231 

Soda  water,  135 
Sodii  benzoas,  605 

—  bromidum,  240 

—  citras,  141 

—  hypophosphis,  230 

—  iodidum,  236 

—  nitris,  298 

—  salicylas,  452 

—  sulphocarbolas,  319 
Sodium,  133 

—  acid  phosphate,  141 
Soft  soap,  566 
Solurol,  629 
Somnoforme,  292 
Soporifics,  103 

Soya  beans,  578 
Sozoiodol,  323 
Sparteine,  586 
Spermaceti,  632 
Spinal  cord,  action  ou, 
99 

Spirit  lotion,  274 

—  of  nitrous  ether,  292 

—  rectified,  266 
Spirits,  22,  267 
Spiritus,  22 
Spogel  seeds,  671 
Sponging,  cold,  117 

—  hot,  118 
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Squill,  420 

—  Indian,  68] 
Standardized,  prepara- 
tions, 8 

Standardizing,  7 
Staphisagria,  583 
Starch,  613 
Stavesacre,  583 
Steel  wine,  181 
Stomach,  action  on,  78 
Stomachics,  78 
Storax, 534 
Stovaine,  404 
Stramonium,  368 
Strontium  salts,  156 
Strophanthus,  418 
Strychninse  hydrochlo- 

ridum,  380 
Strychnine,  380 
Stypticin,  355 
Styptics,  57 
Styrax, 534 

Subcutaneous  feeding, 

565,  576 
Succi,  23 

Succus  limonis,  603 
Sudoriflcs,  69 
Suet,  619 
Sugar,  576 

—  of  milk,  622 
Sulphocarbolates,  318 
Sulphonal,  306 
Sulphur,  245 
Sulphuric  ether,  286 
Sulphuris  iodidum,  248 
Sumbul  radix,  515 
Suppositoria,  23 
Suprarenal  extract,  630 
Suspensions,  6 

Sweet  spirit  of  nitre, 
292 

Sydenham's  laudanum, 

337 
Symbols,  8 

Sympathetic  system, 

111 
Syrupi,  23 

Syrupus  ferri  phos- 
phatis  compositus, 
197 

—  trium  phosphatum, 
183 

Tabaci  folia,  395 
Tabelhc,  23 
Tablets,  28 
Tabloids,  28 
Taka-diastasc,  578 
Tamar  indieu,  468 
Tamarinds,  459 
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Tanalbin,  556 
Tannigen,  656 
Tannin,  553 
Tannoform,  556 
Tar,  492 
Tarasp,  139 
Taraxaci  radix,  550 
Tar  camphor,  324 
Tartar  emetic,  222 
Tea,  375 

Teeth,  action  on,  75 
Temperature,  action  on, 
66 

causing  rise 


intra-ocular, 


—  drugs 
of,  69 

Tension, 
111 

Terebenum,  531 
Terebinthina  canaden- 
sis, 496 
Terpenes,  488 
Terpine,  532 
Tetanus  antitoxin,  644 
Tetronal,  306 
Thebaiue,  352 
Theine,  374 
Therapeutics,  28 

—  definition,  1 
Thompson's  fluid,  263 
Thus  americanum,  495 
Thvminic  acid,  629 
Thymol,  600 
Thyroid  gland,  627 
Tinctura  carmiuativa, 

515 

Tincturse,  23 
Tiuospora,  679 
Tobacco,  396 
Toddalia,  679 
Tolu,  balsam  of,  533 
Tolypyrin,  312 
Tonic,  114 

Toxicology  ,defiuition,l 
Tragacanth,  572 
Transfusion,  saline,  28, 
140 

Trinitrin,  297 
Trional,306 
Triticum,  659 
Triturations,  28 
Trochisci,  25 
Trypsin,  626 
Tuberculin,  648 
Turpentine,  487 
Turpeth,  680 
Tylophora  leaves,  680 

Unquenta,  25 
Ungueutum  inetal- 
lorum,  171 


Urari,  408 
Urea,  action  on,  96 
Urethra,  action  on,  66 
Urginea,  68] 
Urine,  composition 
altered,  64 

—  quantity  altered,  6] 

—  rendered  acid,  63 

 alkaline,  63 

 aseptic,  64 

Urotropine,  325 
Uterus,  action  on,  112 
Uva  ursi,  684 

Vagus  centre,  action 

on,  51 
Valerian,  525 

—  Indian,  682 
Vapores,  28,  70 
Vaseline,  331 
Vaselinum,  28 
Vasicine,  668 
Vaso-motor  centre  and 

ganglia,  action  on,  57 
Vegetable  drugs,  333 
Veratrine,  428 
Vermicides,  44 
Vermifuges,  44 
Veronal,  307 
Vesicants,  64 
Vessels,  action  on,  53 
Viburnum,  682 
Vienna  paste,  152 
Vina,  26 
Viuum,  207 
Virginian  prune,  439 
Vittel,  151 
Volatile  oils,  5,  486 

Warburg's  tincture  , 

451 
Water,  115 
Wax,  636 
Weights,  9 

White  corpuscles, 
action  on,  47 

—  precipitate,  204 
Wines,  26,  267 
Wintergreen  oil,  675 
Wood  wool,  491 
Wourali,  408 

Yeast,  650 
Yellow  wash,  202 
Youpou,  375 

ZlNCI  SULl'HOCARBO- 

LAS,  319 

—  valeriauas,  525 
Zincum,  168 
Zingiber,  613 
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University  College  Hospital.  198  Engravings.  6s.net. 
»  ■  J.  &  A  CHURCHILL  


Midwifery    a  Gynaecology 

SELECTED  BOOKS 


Manual  of  Midwifery,  including  all  that  is  likely 

to  be  required  by  Students  and  Practitioners.  By 
Alfred  L.  Galabin,  M.A.,  M.D.,  F.E.C.P.,  Con- 
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